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SUMMARY 


Waterhyacinth Eichhornia crassipes (Mart) Solms., 
(Fam. Pontedriaceae) is one of the most serious aquatic 
floating weeds in the world. The Aaa ae been seen in 
Beypu for the first time during the years 1926-1931. In 
1965, waterhyacinth started to be a serious common prob-= 
lem in Egypt since most of the irrigation and drainage 
canals in the governorates of Miditerranean cost, Lower 
Egypt (Delta) and Middle Egypt have been heavely infested. 
imeomconcrol,of this weed in Eeypt is still: based 6n the 
mechanical and chemical methods. In order to determine 
Pnespossibility.of using Gnsects for biolorical-control 
of this weed in Egypt, two promising weevils, Neochetina 
eichhorniae Warner, and N.bruchi Hustache (Coleoptera, 
Curculionidae) are devoted to be introduced to Heypt for 


this study. 


Accordingly, a PL 480 project entitled "Survey of 
organisms associated with aquatic weeds and introduction 
and evaluation of Neochetina eichhorniae and N.bruchi for 
biological control of waterhyacinth in Egypt" was negotia- 
ted and approved to be conducted between USDA and the 
Egyptian Ministry of Agriculture. The project has been 
stertededudy 6,41978 andcit wastplanedeto continues untill 


June’ 30, 1983. 
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The main points considered for the study were 


1- Determination of the present status of waterhyacinth 
infestation allover the country. 

e- Determination of biological control agents might be 
occurred in Egypt for control of waterhyacinth. 

Seernuroduction of certain insects epeteicant tested in some 
other countries and proved to be safe and specific to feed 
only waterhyacinth. 

4- Releasing of the tested insects in semi-natural site for 
production and evaluation. 

5- Survey of the Eursian Water-Milfoil (Myriophyllum spicatum 


een Eeypo.. 


A taxonomic and original of waterhyacinth with histori- 


cal view was given in this report. 


During the project period survey of waterhyacinth and 
the associated organisms were conducted including measurments 
Ol waterhyacinth plants in nature from different localities 
for evaluation of the weevils after the release. Data obtained 
indicated that waterhyacinth is widely distributed in almost 
all governorates of lower Egypt and Mediterranean Coast, while 
mimipoer hoyptl 1t proved to occur only from Cairo to Minya 
governorates and not in the most southern governorates of 
Assuit, Sohag, Quena, Asswan and Nasser's lake. No organisms 


proved to |be of importance as biological control agent 
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of waterhyacinth. It has to be mentioned that sever damage 
were found during the survey caused by the lepidopterous 
Mouse podopcera Jittoralis (Bois.) in’ rayouim governorate. 
Unfortunately this insect is known in Egypt as cotton key 
pest. The aphid (mostly Pentalonia nigronervosa (Coq.) was 
also found to cause heavey infestation to waterhyacinth. 
From measuring of 450 hole waterhyacinth plants it was 
found that the root length ranged between 14.69 cm and 
25.62 em and the average number of leaves per plant ranged 
between 4.1 and 8.75 leaves, while the petiole length meas- 
ured an renare ranged between 11.3 cm and 50.7 cm. The 


a 


total leaf blade area averaged between 29.26 cm© and 165.18 


2 
em. 

Review concerning the arthropods which associated 
with waterhyacinth in the world was also given with the 
biological, host specificity, and taxonomic studies of 


these weevils. 


Several laboratory tests were conducted under quaran- 
tine conditions with notes on the life cycle and biology of 
N.eichhorniae and N.bruchi which indicated that eggs of 
Neochetina were inserted individually or in groups of 2-5 
whitish yellow eggs of about 0.79 mm long in the feeding 
scars and petiole. The incubation period is about 6-10 days 
on an average temperature of 24 Ph COhendendiw7o-eNeoche tina 


spp. have 3 instar larvae complete their developing within 
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about 22 days. 


1-Survey for waterhyacinth in a following period 
proncaved that: eee s were widely distributed in 
all governorates of Delta and Middle Egypt and absolutely 
nou in the most. southern governorates of Assuit,.Sohag, 
Quena, Asswan and Nasser's Lake. In Damanhour, Behiera 
governorate the average number of plants per m< Was .Liae0. 
The maximum numbers occured during the growing season from 
March to June. The average root length of about 280 plants 
Peampedepevtween 10 cm and 208.4 jem. The number of leaves per 
plant ranged between an average of 3.4 and 8.0 leaves. The 
petiole length measured an average ranged between a minimum 
Cie o romeand sa maximum” OL '35 sf ecm The total "blade “leaf 
.area measured an average ranged between a minimum of 25.5 
em* and a maximum of 143.2 om*. 

In Mariot lake the number of plants per m° ranged 
between a minimum of 52 plants and a maximum of 176 plants 
with an average of 101.9 plants/m°. rne-p rant: meas urment- sa. 10.1 
about 260 plants were, root: minimum of 1.5 cm and maximum 
of 51.5 cm with an average ranged between Sf om aid 4G 
Ciewretiole length : 2 ¢m and maximum of 635 cm-with an 
average ranged between 7.4 cm and 59.0 cm. Leaf blade area: 


Woe mum aot 2.5 om* and maximum of 330 om” with an average 


ranged between 33.1 and 215.4 cm, number of leaves per 


plant: minimum of 2 and maximum of 12 with: an average ranged 
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-5- 
between 4.0 and 8.7 leaves per plant. 


In Fayoum governorate the number of plants/m* 
ranged between a minimum of 60 and a maximum of 180 with an 
average of 114.6 plants per m°. The measurments of about 200 
plants examined were: Roots ranged between an average of 7.6 
em and 435.5 cm, average number of leaves per plant ranged 
between 4,2 and 8.2, the average length of petiole ranged 
between 10 cm and 54.3 cm, the average leaf blade area ranged 
between 35.9 em* and 145.1 om®, 

e- Two species of aphids, Aphis fabae and Pentalonia 
nigronervosa were found infesting waterhyacinth. Severe damage 
caused by the cotton leaf-worm Spodoptera littoralis - which 
are known in Egypt as cotton key pest - was observed on the 


weed. 


The survey indicated that, there is no specific organi- 
sms associated with waterhyacinth in Egypt. Seasonal rate of 


2 


growth of waterhyacinth per m™ in three localities, Beheira, 


Alexandria and Fayoum governorates has been determined. 


Two shipments of the adult weevils of Neochetina spp. 


have been recieved in September 1979 and July 1980. 


In order to determine the host specificity and safety 


of Neochetina spp. for introduction and releasing in Egypt, 
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series of feeding tests were conducted. Group plants test, 
paired plant tests and starvation tests have been indicated 
Phe gspeciiicityiot) both N.eichhorniae cand Nabruchi to wateru- 


hyacinth only and not to any other of plants tested. 


During the project period several surveying trips 
were conducted to different parts of the country to determine 
the occurrence of Myriophyllum in Egypt. Results obtained from 
examining of 147 sites indicated the absence of the weed in the 


serveyed governorates. The main species of submerged weeds 


collected were :- 


l- Potamogeton crispus L. 
e- bepectinat Wa il: 
3- Najas armata Lindb. 


4- Ceratophyllum demersum L. 


In duly —b080,;.65 and50 jadults ,of N-erchhorniae »were 
released in Embaba, near Cairo and Mariout Lake Alexandria 
respectively. Feeding spots have been observed starting 
March 1981 in the first site. The second releasing site was 


chemically treated officially. 


Host specificity tests were completed. Plants tested 
were : banane, lettuce, indian shot, onion, spinach, sugar beet, 
vegetable beet, wheat, and waterhyacinth. Four series of host 


specificity tests were conducted. These are: group plants 
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Pectsse paired plants tests .stanvation tests and Jarval 
tests. Results obtained concluded that the genus Neochetina 
is closely tied only to plants of the family Pontedriaceae 
in which waterhyacinth is the only species known to be 
eccured inybeypts) The fact that. the: life cycletof.the 
weevils could be completed only by pupation in cocoons under 
water provids the safty of N.eichhorniae and N.bruchi to be 


introduced and released in Egypt. 


Two consignments of Neochetina and one of Sameodes 


have been received in August 1980. 


Peale Or Neorenmoriimiace. Ouce Ole OM ACLS | Drougint 
back from Brisbane, Australia have been released in the 
Parasite Laboratory at Giza. Weevils have been established 


and 4 generations were obtained. 


The principal investigator attended the "V Interna- 
tional Symposium on.the Biological Control: of Weeds" in 
Brisbane, Australia. Following the Symposium, the principal 
investigator spent about one week in Long Pocket Labora- 
pouLeseand tavoval. of 510 adults of N.ecrchhorniae were 


collected and hand carried to Egypt. 


During tre fourth year of the project, certain “plants 
were suggested by the Egyptian Ministry of Agriculture to be 


included 10 the Host speciiticity.tests ofNeochetina’spp. 
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The plants were chosen based on their aquatic habitat and 
their historical importance as ancient Egyptian plants. 

These plants were: Cyperus papyrus; Fam. Cyperaceae; 

Nymphaea coerulea and N.lotus var. aegyptia; Fam. Nymphaea- 
ceae; and Cyperus alopecroides Fam. Cyperaceae. Group plants 
test, paired plants test and starvation test were conducted. 
Results obtained from these study indicated that, there would 
be negligible or no damage outside the family Pontederiaceae 
which is to the best of our knowledge, represented in Egypt 


by waterhyacinth; Eichhornia crassipess only. 


Neochetina spp. received were released in an arti- 
ficial laké in Al-Orman Garden, Giza, Giza governorate. 
Primary examinations indicated the establishment of both 
reece in nature. Insects have been released in May, 13, 
1982 on 10 plants only. By August 1982, several plants were 


observed in the lake with many feeding spots. 


Several surveying trips were conducted to different 
Sluccein Leypin to determine. the occurrence of the weed 
Myriophyllum spicatum in the country. Twenty-three collecting 
trips conducted during the fourth year of the project indica- 


ted the absence of Myriophyllum from all the examined areas. 


Preliminary studies were donducted on the host 


specificity of the pyralid moth Sameodes albiguttalis under 
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quarantine conditions. Twelve plants including waterhyacinth 
were tested. Three experiments were conducted with the deposi- 
ted eges, first instar larvae and fourth instar. Results 
obtained indicated that Sameodes albiguttalis was very speci- 
fic to feed and develop only on the target weed; waterhyacinth 


and noteontany ,of ;the jother plants tested. 


Occasional survey on waterhyacinth was conducted 
foroughouti56 field trips: It was observed from 
the survey that, waterhyacinth infestation seemedto be 


expanding south of Minya. 


WuUringe tie period 1 5—20 April, 31902; Dre) KK. Baleiunas 
conducted an official visit to Egypt for reviewing the project 


SCtlLVities. 


In July 1983, six months extention has been approved 
to complete the studies of the project. 
Two main points were considered for studying :- 


1- Survey of waterhyacinth in the most southern governorates 


of Egypt. 


e- Evaluation of the released weevils in an artificial lake 


in Al-Orman garden. 


It was reported before that waterhyacinth had never 
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been recorded in the most southern governorates of Assuit, 
Sohag, Quena and Aswan. Recently, several surveying trips 
to these governorates indicated the occurrence of the weed. 
Waterhyacinth infestations recorded in the most southern 
governorates of the country were scattered in small patches 
and not intensively distributed. The number of plants 
recorded per meter averaged between 18-40 plants. During 
the last period of the project waterhyacinth plants found 
in upper Egypt were measured. ‘Roots and petiols lengths; 
leaf area of 255 whole plants were measured and tabeled. 
Associated organisms were recorded. Results obtained indica- 
ted that there are no specific organisms occurred on water- 
hyacinth plants recently tee sta the most southern gover- 
norates of Egypt. In most cases, these organisms are known 
as common pests of different plants and crops in Egypt and 


some other countries. 


Results obtained from studies conducted during the 
period of the project indicated the safety of both Neochetina 
eichhorniae and N.bruchi for release in nature for control 
of Weer iacinth . Accordingly, jan official approval were 
obtained and 10 adults of N.bruchi and 15 of N.eichhorniae 

2 


were released in an artificial lake of about 130 m ‘in 


Al-Orman Garden. 


The releasing site was examined almost every two weeks. 
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The maximum number of adults of N.eichhorniae found per 25 
plants was 9 adults during June 1983, while a maximum of 8 
adults of N.bruchi was counted during October 1982. A maxi- 
mum of three adults per plant were counted. Two months after 
weevils released, the total number of feeding spots counted 
Werencob. receding spots per,25,.plants caused. by. 25 released 
adults of both species. The maximum number of feeding spots 
were 2532 per 25 plants during June 1983. This number of 

2 


SVOvemicprescnts a total area of about 20.2 m of leaves 


exposed suriace., 


In general conclusion, the studies conducted during 
the project.period indicated that the main role of these 
weevils appear from their behaviour as leaf feeders which 
reduces the amount of water loose through evapo-transpira- 
tion from waterhyacinth broad leaves. The released insects 
are well established and spread everywhere ee waterhyacinth 


ihe pope. lake. 
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DETAILED REPORT 


INTRODUCTION : 


Waterhyacinth Eichhornia crassipes (Mart) Solms., 
(Family Pontederiaceae) is one of the most serious floating 
weeds in the world. It causes a serious problem in many 
countries through blokage of water where irrigation and 
drainage are of economic importance, through blockoge of 
water transportation, fishing, water pollution and evapo- 


transpiration. 


Since it is very expensive and needs several treat- 
ments to use chemical control method beside the bad side 
effect of chemicals on water, fish, plants and humanity; 
study on the biological control agents of waterhyacinth 
that are safe and effective is urgently needed. Two promi- 
sing weevils, Neochetina eichhorniae Warner, anc oN Couch 
Hustache (Coleoptera, Curculionidae) are devoted to be 
introduced to Egypt for control of waterhyacinth. Biolo- 
gical studies, and ‘host<specificity tests tof nthese «two 
insects were also needed to complete studies conducted 
in several other countries before releasing these weevils 


in Egypt and possibly many other countries. 


The tropical family Pontedriaceae containes twenty 


one species distributed in six genera, all of them are 
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aquatic in habitat (Bennett 1967). Five species only of 

the genus Eichhornia are known and all of these species 

are native to South America and the West Indies (Castell- 
anos 1958). The weed has been seen in Egypt for the first 
time during the years 1926-1931 (Simpson 1932). He recorded 
the occurrence of waterhyacinth NAS OLEE Ce GLa sR. 
Damanhour and Demiat, and it causes a serious problem in 
Manzala lake and Baher El-Baker derainages. In 1965, water- 
hyacinth started to be a serious common problem in Egypt 
any oe ent of irrigation and drainage canals in the governora- 
tes of Miditerranean coast, Lower Egypt (Delta) and Middle 


Egypt have been heavely infested. 


In July 1978, a 5 years PL 480 project entitled "Survey 
of organisms associated with aquatic weeds and introduction and 
evaluation of Neochetina eichhorniae and N.bruchi for biolo- 
gical control of waterhyacinth in Egypt" has been started 


between U.S.D.A. and the Egyptian Ministry of Agriculture. 


Comments of the cooperating scientist indicated the 
Leiuest 20.4: conducting survey on a new aquatic weed the Eurasia 
Water-Milfoil (Myriophyllum spicatum L.) and associated 
organisms on Egypt. This work had been considered to be a 


Dart inthe study. 


The main targets for the project study were the deter- 


mination of the present situation of waterhyacinth infestation 
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allover the country and searching for biological control 


agents which may be occurred in Egypt, for the control of 


this weed. 


The main points suggested to be studied during the 


period of the project are :- 


1l- 


purvey|, Of waterhyacinth, geogrophical distribution and 


seasonal history in Egypt. 


Survey of different organisms associated with waterhyacinth 
and searching for specific species to be studied as biolo- 
gical control agents of the weed in Egypt. This may help-in 
part-for controlling waterhyacinth in Egypt and possibly 


some other countries. 


Biological studies on the promising insects (if found) for 


biological control of waterhyacinth. 


it roduc LOM Of the Ye curculionid weevils, Neochetina 
eichhorniae and N.bruchi to Egypt to be studied under 
quarantine conditions as promising insects for biological 
Control of waterhyacinth. Later during the study, it is 
suggested that it will be of great importance of the 
project to introduce the pyralid moth Sameodes albigutta- 
dis to be added to the study. Host specificity tests of 


these insects may determine their field release. 
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Highly significant specification of the tested insects 
on waterhyacinth will devote releasing of the tested 


snsects in the infested areas for biological control. 


Following the release of the insects, evaluation. ot Laem 
as biological control agents will be SvudLed « LU Needs 
at least five years evaluation studies before a final 


decision could be made. 


In personal discussion with the cooperating scientist, 
survey of the Eurasion Water-Milfoil (Myriophyllum 
Sspicatum L.) has been included as‘a pared wie projecu 


Moti LicLes « 


Teeieeto Dred. hk. balceinuas to Beypt during the period 


13-20, 1982 to review the project. 


In July 28, 1983 a 6 months extention. without addi- 


tional funds has been approved between the Egyptian Ministry 


Ob 


Agriculture and U.S.D.A. to complete the studies going up 


under,the project. 


Two main points were considered to be studied. 


These are := 


l- 


Conducting several surveying trips bo. the most southern 
governorates of Egypt to determine the expandation of 


waterhyacinth in upper Egypt. 
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e- Conducting evaluation studies on the released weevils 


in Al-Orman garden, Giza. 


On August 13, 1984 we have sent to Dr. T. Center 
the co-operating scientist of the project exeplanations 
for his comments concerning the 8th annual CEPOry as Labec 


main questions were included concerning the release of 


Neochetina in the field, shipments of Sameodes recieved in 
Egypt, and establishment of Neochetina in nature. These 
could be explained that we are considering the May 1982 
release in Al-Orman garden as our first successful release 
Succealie previous release were eliminatedaby herbicidal 


control. 


It was reported in the 6th annual report that 

Sameodes albiguttalis tested under quarantine conditions 
were collected and recieved from Fort Lauderdale Florida 
and hand carried on April 24, 1981 by our colleogues from 
the Foreign Relation Department, who they were in official 
Visi cecoeUoDA.plb was also. previously indicated in this 
Peporustnat tne problem of field release: has been -soived 
and the weevils of both Neochetina eichhorniae and N.bruchi 


have been established. 
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WATERHYACINTH 


Placolr rca om anasOrieinesoL waterhyacinth Eichhornia 


crassipes (Mart.) Solms.- Laub.:- 


The genus Biehhornia bélones=to family Ponvedriaceae 
Eciloniocotyledones) . Bennett (1967) mentioned thav cniss tropical 
family, contains twenty-one species distributed in six genera, 
all-or@them are aquatic in habitat. Castellanos (1958) mén- 
tioned that the five known species of Eichhornia are all 
native'to South America. and the west Indies. He added that 
E.crassipes is now widespread in the tropical and to a 
lesser extent the sub-tropical regions of North and South 
America. |E.crassipes (Fig. 1&2) varies from few cm to 1.25 
meter long with the roots from 15 to 60 cm. It grows in 


fresh water but it can survive| in salty water up to 142%. 


Historical view 


Waterhyacinth was described for the first time by 
Karl. PLP. Martius (1824)*. He mentioned that this weed is 
originated in South America and it is concentrated in North 
Brazilia and Venziwela. In 1894 during the International 
cotton fair in New Orleans, the Japanees people distributed 


WaternvaGintheas Pitts to the visitors for 1tts beautirul 


* Nova Genera et Species; Hedesson Institute, New York. 
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flower and since that date it started to be a problem in 


several places in U.S.A. 


In Egypt, Simpson (1932) reported his remarks during 
the years (1926-1931) about the occurrence of waterhyacinth 
in the country. He mentioned that the weed has been seen 
near Cairo, Alexandria, Damanhour (Behiera governorate) 
and Demiat. He added that it causes a serious problem in 
Manzala lake and Baher El-Baker drainages. In 1965, waterh- 
hyacinth started to be a serious common problem in Egypt 
Since it has been covered most of the irrigation and 
drainage canals in the governorates of Mediterranean coast, 


Delta and middle Egypt. 
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FIG..6 : FLUCTUATION NUMBER OF PLANTS PER m~ DURING THE PERIOD 
FEBRUARY - OCTOBER 1980 IN DAMANHOUR, BEHEIRA GOVERNORATE | 
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SERVEY WATERHYACINTH AND ASSOCIATED ORGANISMS IN EGYPT : 


As it was planned in the proposal of the project, 
survey of the occurrence and abundance of waterhyacinth and 
associated organisms had to be continued during the project 


period. 


Field trips were conducted to most regions of the 
country. (Maps Fig. 3&4). Number of collecting sites were 
selected in each locality. Preliminary studies on the seasonal 
rate of growth of waterhyacinth were conducted in three diff- 
erent liegecaae oe (Beheira and Alexandria governorates) 
representing lower Egypt and Fayoum governorate representing 
Middle Egypt. Samples were taken by placing a wooden frame 
50 cm x 50 cm. Fig. 5. All plants within the frame were counted 
to express number of plants per Ln? , Five to ten whole plants 
were collected from each site and examined in sita. Roots and 
leaves of each plant were measured. Results obtained are 


shown in Tables (1 to 6) and Figs. (6-8). 


Data summarized in tables. 1&2 seems to indicate the 


Pou Lowang << 


1- During the period of this work, almost about 2 bufiield 
trips were made to different governorates of Epyptr to 
determine the occurrence of waterhyacinth and it's dist- 


ribution. Results obtained indicated that waterhyacinth 
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as widely distributed in almost all governorates of lower 
Egypt and Mediterranean coast. In Middle Egypt, water- 
hyacinth proved to occur from Cairo to Minya governorates 
and absolutely not in the most southern governorates of 


Assuit, Sohag, Quena, Asswan and Nasser's Lake. 


It has to be mentioned that during this period no organisms 
proved to be specific for feeding on, and controlling water- 
hyacinth in Egypt. It was found that different species of 
snails and worms are associated mee the plants without 
causing any serious damage. No real injury or feeding spots 
found on the plants with the only exception of severe 

damage caused by Spodoptera littoralis larvae in Fayoum 
governorate which known in Egypt as cotton key pest. Further- 
more, heavey infestation with aphids mostly Pentalonia 
nigronervosa (Coq.) was found on waterhyacinth during 


September and October. 


The root length of 540 whole plants ranged between a minimum 
of 2 cm and a maximum of 89 cm with an average ranged between 


14.69 cm and 25.62 em. 


The number of leaves per plant ranged between a minimum of 
one leaf and a maximum of 19 leaves with an average ranged 


between 4.1 and 8.75 leaves per plant. 


- The petiole length measured a minimum of 4.1 ecm and a 
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maximum of 85 cm with an average ranged between 11.3 cm 


aris) 7. Cm. 


The total blade of leaf area measured a minimum of 2.6 om* 


and a maximum of 530 om® with an average ranged between 


oeeeweme and bas te eno. 


Data summarized in tables 3-6 seem to indicate the 


following |:- 


| 


During the period of this work, a total of about 67 field 
trips were conducted. Out of which 21 surveying trip were 
conducted to almost most governorates of Egypt, 28 to 
Damanhour, Beheira governorate, 10 to Mariout Lake and 8 
were conducted to Fayoum governorate. Results obtained 
insure the previous results given in the first annual 
report which indicated that waterhyacinth are widely 
distributed in all bevennoeared Ge lower Egypt and 
meditrrenean coast infesting the lakes, irrigation and 
drainage canales in CUlLLaVaLed and MonculLivaced areas. 
Waterhyacinth in southern governorates of Egypt proved. to 
be widely distributed from Cairo to Minya governorates 
and still absolutely fou in vuhne moose” souvnern Povernora 


tes of Assuit, Sohag, Quena, Asswan and Nasser's Lake. 


Survey of different organisms associated with waterhyacinth 


in different parts of Egypt during this period showed that 
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NWOvsepecific organisms occured on the plants. Two species 
of aphids Aphis fabae and Pentalonia nigronervosa were 
found infesting the plants in Fayoum and Minufiya gover- 
norates during September and November respectively. 
Severe damage caused by ehe cotton leaf worm Spodoptera 
littoralis was occured in Fayoum during October. Few 
numbers of pentatomid bugs have been found feeding on 
roots and leaves of the plants in Minufiya governorate 
during September. Snails were the most common organisms 
infesting waterhyacinth. The plants were heavely infested 
by immature stages (egg masses) of the snails mainly on 
the roots and leaves during December in Damonhour Beheira 


governorate. 


It is to be mentioned that, after the two years 
survey it could be indicated that in’ Egypt theré is no 
specafic biological control agent Seemed to be uséd for 
the control of waterhyacinth. Comments received from 
the |cooperating scientist: indicated the termination of 
surveying the weed and associated organisms since this 
Pavieopetie svudy has been covered. On The cooperaving 
scientist request, survey of the Eurosia Water-Milfoil 
(Myriophyllum spicatum L.) and associated organisms 
had been started. Previous servey made by several invest- 
igators indicated that the weed is very rare in Egypt 
and occures only in Kantara near Port said. Our preli- 


minary survey did not record the occurence of the weed 
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in the surveyed localities. 


In Damanhour, Beheira governorate, the number of plants 
per m* (Fig. 2) ranged between a minimum of 88 and maximum 
Of-eb4 plants she m° with an average of 172.6 plants per 
ae In general, the maximum numbers of plants per mo 
occured during the growing season from March to June. 
Lesser numbers counted late in the season from July Go 


October when the plants were larger in size and less 


reproductive. 


Mies moo slLenpth of vabouty 200 plants coitected 
from Damanhour ranged between a minimum of 2 ecm. and a 
maximum of 74 with an average ranged between 10.0 ecm.and 
26.4iiem. The none? of leaves per plant ranged between 
a minimum of 2 and a maximum of 11 leaves with an average 
ranged between 3.4 and 8.0 leaves per plant. The petiole 
length measured a minimum of 2 cm and a maximum 57.2 ecm 
with an average ranged between / 20 cmeand “55.7 cm.» The 
total blade leaf area measured a minimum of 5 om” and 
a maximum of 240.2 em* with an average ranged between 
aS em* and L434. om*. 
In Mariot Lake, Alexandria governorate the number of 
plants per m° Fig. 3 ranged between a minimum of 52 and 


a maximum of 176 plants per mo With an average of 101.9 
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plants, per m°. Thesnootsleneth ofiabout 260 pants 
examined ranged between a minimum of 1.5 cm and a 
maximum of 31.5 cm with an average ranged between 5.7cm 
and 14.6 cm. Number of leaves per plant ranged between 

a minimum of 2 and a maximum of 12 #4with an average 
ranged between 4.5 and 8.7 leaves per plant. The length 
of petiole measured a minimum of 2.0 cm and a maximum of 
843.0 cm with an average ranged between 7.4 cm and 59.0 
cm. The.leaf blade, areaimeasured a minimum of} 2.5 om® 
and a maximum of ETO) om® with an average he OG MALL Cel 


oie) om: 


ime Payoum, Fayoum’ governorate; theynumber of plants per 


m° (Fig. 4) ranged between a minimum of 60 and 188 plants 


per m° with an average of 114.6 plants per m°. ‘The root 
length of about 200 plants examined ranged between a 
minimum of 3.0 cm and a maximum of 63.6 cm with an aver- 
age ranged between 7.6 cm and 35.5 cm. The number of 
leaves per plant ranged between a minimum of 2 and a 
miximum of 12 leaves per plant with an average ranged 
between 4.2 and 8.2 leaves per plant. The length of 
petiole measured a minimum of 2.5 cm and a maximum of 
74.0 cm with an average ranged between 10 cm and 54.3 em. 
The leaf blade area measured a minimum of 1.0 em° and 

a maximum of 229.5 om@ with an average ranged between 


55.9 em? And JAS. 1 ee 
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THE OCCURRENCE OF WATERHYACINTH IN THE MOST SOUTHERN GOVER- 
NORATES OF EGYPT AND ASSOCIATED ORGANISMS : 


a a eee 


During the last period of this project, occasional 
Survey of waterhyacinth and associated organisms were 
conducted in different localities in the country. Obser- 
vations obtained from more than 58 field er a i indicated 
Ghat, the; different organisms ‘found to be in association 
with waterhyacinth in Egypt did not differ too much from 


those previously reported. 


One important point came out from the SUrVEY (Ulta & 
waterhyacinth infestation seems to be expanding south 
of Minya governorate (previously recorded as the last 
infested area in southern Egypt), and reached almost 
to Assuit- governorate south of Minya. This Pes Mas mot 
completely confirmed and it is suggested to conduct several 
surveying trips to the most southern governorates of Egypt 
during the growing season of waterhyacinth inorder to con- 


firm this observations. 


A Sap lst Hee concluded before, .waterhyacinth is widely 
distributed in all governorates of lower Egypt including 
Cairo and Giza. In upper Egypt the weed was recorded by 
both our research team and the official PEDOMs Ole uric 
Ministry ee Woratett tor Orel: im Fayioum, Beni-Suef, and 


Minya. It had never been reported in the most southern 
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governorates of Assuit, Sohag, Quena and Aswan. At the end 
of 1980, individual plants have been seen in Assuit float- 
ing in the River Nile and main Canals with the water current 
from south to north. At that time surveying trips conducted 
to Assuit, Sohag, Quena and Aswan including sailing and 
aireal survey of the High Dam lake, indicated that these 


areas were completely free from waterhyacinth infestation. 


So, several surveying trips were conducted to 
Minya, Assuit, Sohag and Quena. The main River, Canals, 
drainages and small irrigation canals within the planting 
areas were checked. Informations obtained are given in 


Lue aa ok Cy fe 


This particular survey was conducted and continued 
for the extension period in upper Egypt. It was previously 
reported that waterhyacinth is widely distributed in all 
povernoraces of lower Eeyptiincluding Cairo and Giza. In 
upper Egypt, the weed was recorded only in Fayioum, Beni-Suef 
and Minya and not in the most southern governorates of Egypt. 
Unfortunately, it was noticed that during the last 3 years, 
waterhyacinth covered almost all governorates of Egypt with 
the only exception of Aswan governorate which planned to be 


Surveyed during the following periods. 


Elevenetleld trips iwere conducted to upper Egypt 


to determine the distribution of waterhyacinth in the most 
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southern governorates of the country. The survey indicated 
that, recently waterhyacinth infested also the most south- 
ern.governorates. of, Egypt.,.Assuit,.Sohag,.and Quena.. In 
Aswan, individual waterhyacinth plants were observed 
accidentally floating in the main River from south to 

north. It is to be mentioned that during the present survey, 
75 sites were examined in upper Egypt. Tere eoneclusion, 
waterhyacinth infestations recently recorded in the most 
southern governorates of the country were scattered in small 


patches and still not intensively distributed. 


The number, of plants |per meter* recorded averaged 
between 18-40 plants. It has to be mentioned that during 
the growing season (March-August) large number of water- 

hyacinth plants were counted/m* Since new growing plants 


Suarted mo emerge. 


During the last period, 255 whole plants were 
measured in sita. The root length ranged between a minimum 
of 3.5 cm and a maximum of 79 cm with an average ranged 
Peuvecitei2 >) Cm andt59. 5 cm... The number of leaves per 
plant ranged between a minimum of 3 and a maximum of 10 
leaves with an average ranged between 3.7 and 6.8 leaves 
per plant. It has to be mentioned that the number of 
leaves per plant was relatively higher during the growing 


season. 
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Table (7): Survey of waterhyacinth in the most southern 


governorates of Egypt. (July 1982-June 1983). 


Ser. Date of hemor No. of ; Rate of No. of 
No. Collection collecting waterhyacinth plants/m 
sites infestation 
ees ft 902 Minya 12 at 36 
2 DEG. Assuit 8 + 22 
3 6.8 Sohag s + 18 
oe 2448 Assuit fe a 28 
5 1339 Sohag 4 + 525 
6 20.10 Quena 8 = - 
7 ral oo Assuit 10 + 40 
oy Haass BI es Assuit 6 ++ a2 
9 L5E3 Sohag 4 + , 18 
10 1i.3 Quena 6 + ~ 
11 8.6 Assuit 9 ++ 30 
elspa 


Three to five whole plants were taken from each 
collecting site. Roots, petioles and leaf blade of each 


plant were measured. Data obtained is given in Table (8). 
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The petiole length measured a minimum of 7 cm and 
a maximum of 89 cm with an average ranged between 13.1 cm 
and 60.1 cm. The leaf blade area measured a minimum of 
2.6 cm and a maximum of 456 om* with an average ranged 


2 2 


between 44.3 em* and 218 em 


On the other hand roots, petioles and leaves of 
Geach waterhyacinth plant in each site were examined for 
associated organisms and symptoms of feeding. -Results 


obtained are given in Table (9). 


During the reporting period, organisms associated 
with, or causing any damage to waterhyacinth were surveyed. 
Plants were examined in the nature, samples were dissected 
in the laboratory. Results obtained and shown in table 9 
indicated that there are no specific organisms occurred 
on waterhyacinth plants recently infested the most southern 
governorates of Upper Egypt. This result agrees with our 
findings reported during our previous survey allover the 


country. 


During the present survey, different species of 
snails were found to be associated with waterhyacinth 
in Minya, Assuit, Sohag and Quena. Two species were 
identified in Egypt as Ampullaria ovata and Valvata 
nilotica. In Assuit unspecific species of mites were 


found heavily infesting waterhyacinth. Samples have been 
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identified in U.S.A. as Acari: Tetranychidae 


Eutetranychus orientalis (Klein) 
Butetranychus anneke Meyer 


Kutetranychus sp. 


These species were determined by E.W. Baker of 


Systematic Entomology Laboratory, U.S.D.A. 


A fourth species was determined by H.A. Denmark, 


Gainsville, Florida as follows 


Acari 
Phytoseiidae 


Euseius delhiensis (Narayanan & Kaur) 


Referring to the specialists of the Plant Protection 
Institute, Ministry of Agriculture, Egypt, this species is 


known as a predacious mite. 


Spodoptera littoralis larvae were found in Sohag 
governorate heavily infesting waterhyacinth causing sever 


damage to the leaves. 


It has to be concluded that, from the present 
survey waterhyacinth recently infested the most southern 
governorates of the country. By this results, waterhyacinth 


became a common aquatic weed infesting almost all governor- 


ates of Egypt. All organisms recorded infesting or associated 


with waterhyacinth proved to be unspecific organisms and 
in most cases, they are known as common pests of different 


crops in Egypt and some other countries. 
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INTRODUCTION OF THE TWO WEEVILS NEOCHETINA EICHHORNIAE 
WARNER AND NEOCHETINA BRUCHI HUSTACHE (COLEOPTERA, 


CURCLIONIDAE) TO EGYPT. 


Neochetina eichhorniae was introduced to Florida 
from Argantina, tested and released in the nature in 1972 
(Perkins.19735). In 1974 another species N.bruchi was intr- 
oduced also and released in the nature in Florida for control 


of waterhyacinth. (Perkins, Personal communication). 


It was planned that the principal investigator had 
as visit Fort Lauderdale, Florida, for a period of about 
three weeks at the beginning of the project, meet the co- 
Operating scientist, collect and train how to déal with 
and handle the two weevils N.eichhorniae and N.bruchi 
which they were going to be introduced and tested in Egypt 


as candidates for biological control of waterhyacinth. 


During the period April 8-28, 1979 the principal 
investigator accompanied by Dr. Ted Center co-operating 
scientist of the project and his staff conducted several 
collecting.trips; to, different..parts, of.the,state including 
Gainsiville, Tempa; Maiami and.several.other.collecting 
sites. During that period 820 individuals of both N.ichhor- 
niae and N.bruchi were collected. Good knowledge and 
training about dealing with and handling these weevils have 


been obtained. 
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At the first of’ May,.1979,.a number of 820 weevils 
had been arrived in a very good condition, free from 
any infestation to our quarantine room in Egypt to start 
our host specificity tests and some biological’ studies on 


the weevils. 


PRELIMINARY STUDIES ON NEOCHETINA EICHHORNIAE AND N.BRUCHI 
IN EGYPT :- 


A- Review of Literature :- 
1) Arthropods associated with or attacking waterhyacinth :- 


Perkins (1973 & 1974) mentioned that more than 70. 
species of arthropods were found to feed on waterhyacinth 
in south America, the United States, and India. He divided 
those arthropods into categories based on the type of 
damage and put the adults of Neochetina spp. into ‘the 
first category which considered as defoliators and external 
feeders. The most important pests mentioned are :- Cornops 
spp. (Orthoptera: Actididae), Acigona infustella (Walker) 
and Epipagis albiguttalis (Warren) (Lepidoptera: Pyralidae), 
Arzama densa alien (Lepidoptera : Noctuidae), as potiole 
borers; Orthogaiumna terebrants Wallwork (Acarina: Galumnidae) 
as, leaf tunnel producers; "Dyscinetus spp? .(Coléoptera 
Scarabidae) as scavenger species which enhance the effect 
of ‘attack by other insects. He added that this damage is 


also often amplified by pathogensand other less abundant 
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arthropods. Bennet (1967) indicated that in northern Brazil, 
waterhyacinth was attacked by a Galumnid mite, Curculionids, 

a Cecidimyiid, an Acridid and morrses. He added that in 

Rio de Janeiro a heavy attack by the leaf hopper Megamelus sp. 
(Delphacidae) was observed. Bennett (1968) mentioned that in 
Souvl America andolrindad twolpyralrids, Acipona Tenitalis (Hmps.} 
and Epipagis albiguttalis (Hmps.) cause appreciable damage and 
appear adequately plant specific to warrant further investiga- 
tions. He added that, similarly the leaf mining oribaled mite 
Leptogalumna sp., the stem boring weevil Neochetina bruchi Hust., 
the grasshopper Cornops longicorne (Bruner) and the Dolichopodid 
Pye riryoercus sp. ne also inditcated/that2in Jamacia.. only 
Leptogalumna sp. is considered of interest. The only species 

of interest encountered in British Honduras was a grasshopper, 
copiidns Spatnorlorida “and *bouisiaha, “the Noctuid ‘Arzama dense 
(Wlk.) was perior to the establishment of Eichhornia and bred 

on Potedria cordata. Bennett and Zwolfer (1968) found during 
their survey in Northern South America and Trinidad the weevil 
Neochetina bruchi Hulst (Curculionidae, Bagoini) attacking 
HTcrassipes atv’ Belem,;Marajao and Manaus. They also’ recorded 
Acirgona (Chilo) ignitalis Hmps.,°’ Crambinae, Epipagis 
albiguttalis Hmps., Pyralidae, Cornops longicorne (Bruner), 
Tettigoniidae and Leptogalumna sp. (This species has since 

been determined as Orthogalumna terebrantis Wallwork, 

Galumnidae (Acarina). Bennett (1972) recommended N.eichhorniae 


for release in areas where waterhyacinth is a problem. Spencer 
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(1974) mentioned that as a result of research in Argentina, 
only one species of weevil, N.eichhorniae Warner, has been 
released in Florida against waterhyacinth. Cordo and Deloach 


(1975) mentioned that the females of the mite Orthogalumna 


terebrantis Wall. oviposit only on their natural host plant, 


waterhyacinth Eichhornia crassipes. They added that 

this mite is common and often abundant in the field in 
Argentina on waterhyacinth. Center (1975) presented some 
new information on the release of Neochetina bruchi Hust. 
andeN eichhorniae Warner in Florida in 1973 - 1974. Deloach 
(1975a) made an evaluation in Argentina of some arthropods 
as) Diolopical control agents of Eichhornia crassips. He 
arranged) these arthropods based on their importance as 


Drolorical Control agents as follows :; Neochetina bruchi 


Hust. N.eichhorniae Warner, Cornops aquaticum (Bruner) 


Orthogalumna terebrantis Wallwork. Fosse et al. (1976) 
investigated in Florida the effect of the polyphagous white 
amur fish (Ctenopharyngodon idella) and the monophagous 
weevil N.eichhorniae Warner in combination and alone on 
waterhyacinth. Results obtained indicated that combination 
Pte o-ltile of fish plus 50°adult. weevils/pool of surface 
area about 8 m° for a period of 10 weeks caused the great- 
est reduction:in growth of the weed, followed by fish alone 


and weevils alone. 
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Fig. q: Distribution of waterhyacinth Eichhornia 
crassipes (Mart.) Solms .in the world. 
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Dorsal view of the 4 species of Neocheting. 
N.n.sp.female (1),male (2);N.eichhorniae 
female (3),male (4);N.bruchi female (5), 
male (6);N.affinis female (7),male (8). 


( Cited from DeLoach 1975b) 
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: Dorsal view of the 4 species of Neochetina; 
N.n.sp.female (1),male (2);N.eichhorniae 
female (3),male (4);N.bruchi female (Gy 
male (6);N.affinis female (7),male (8). 


( Cited from DeLoach 1975b) 
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2- Biological Studies and Host Specificity Tests of N e1chhnorn= 
nr es ee aes ee ee 
faeeand N.bruchi :- 


a- Principal Taxonomic Characters 


The genus Neochetina that occurs on the plant family 
Pontedriaceae in South America is under tribe Bagoini, family 
Curculionidae, order Coleoptera. DeLoach (1975) mentioned that 
the genus Neochetina was erected by Hustache (1926) with the 
description of 2 new species, bruchi and affinis; and later 
he added a third, gaudelupensis (Hustache 1929). The principal 
characters for separating the 4 species of Neochetina are 
1) the location of the carina and markings of the elytra, 

2) the form of the tubercles on the prosternum, 3) the dist- 
Pee Devween the front coxa, and 4) the size and shape of 
the rostrum. (DeLoach 1975). He added that with experience, 
the species can be identified with the naked eye by the 
miehnver color and frequently present tan chevron of bruchi, 


and smaller size and darker color of eichhorniae (Fig.16,1-8). 


NEOCHETINA BRUCHI HUSTACHE 


Neochetina bruchi (Fig. 10, 5&6) was described by 


Pauscache 1926) as follows 


Medium size, length of male 4.18 mm (3.5 - 4 .5 mm), of female 
4.61 mm (4.1 - 5.0 mm); brown, many individuals with light tan 
chevron on elytra, others with indistinct tan spots of elytral 
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(9.33 length of thorax) and located behind the anterior margin 
of the elytra a distance sub-equal to the length of the thorax; 
front coxa moderately separated (0.33 of the narrowest width of 
the rostrum); all 4 tubercles of prosternum behind front coxa 
well developed and sub-equal. ROStrUM StOUup se =slight ly. curved. 


Suprascrobal groove indistinct in female, absent in male. 


NEOCHETINA EICHHORNIAE WARNER 


This species was described by Warner (1970). Small 
species, length of male 4.06 mm (3.4 - 4.5 mm), of female 
4.52 mm (3.8-4.9 mm); dark brown to black without conspicu- 
Pueemarkines: carina of Ist, elytral. interval long (0.5. or 
more length of thorax) and located anteriorly (behind the 
eTiverlorimargin Of elytra a distance of only O.5 the length 
of thorax); front coxa approximate (separated by 0.1 the 
narrowest width of the rostrum); latero-posterior tubercles 
Of posternum behind front coxal| distinct but. less developed 
Piano nverito-medialovubercie.. Rostrum selender. of, female 
strongly aurved throughout of male strongly curved and 
distinctly expanded on distal 0.55, suprascrobal. groove 


quite deep and prominent in femate not present in male. 


Db) Biology and Host Range 


Andres & Bennet (1975) mentioned that any plant-feeding 


organism or parasite may be used to control aquatic weeds, 
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providing it does not harm plants value or creat undesira- 
ble imbalances in the plant community. The eggs of the 
species of Neochetina are laid beneath the epidermis in 

the petioles or lamina of the leaves of the host plant 
(DeLoach 1975). emer ecernatr ene larvae or tie species 
feed inside the petiole stems, and: crowns. of the host 
Puanc. He also indicated that N.bruchi  »and N.cichhorniae 
have three larval instars and|jmature larvae of both species 
Heavestieir cells inside the crown of the plant and pupate 
underwater outside among the rootlets. He also added that 
N.bruchi and N.eichhorniae have a narrow host range that 
pencrally restricts!their development of E.crassipés. 
Perkins & Maddox (1976) mentioned that in the laboratory 
tests with 25 plant representing 17 families: in Argentina 
el 4 plant species in California, adults of Neochetina 
bruchi had a high preference for the target weed Eichhornia 
crassipes. DeLoach and Cordo (1976) mentioned that both 
N.bruchi and N.eichhorniae had 3 generations a year near 
Buenos Aires in Argentina. Peak populations of adults 
occurred in September, January, and April-May. They added 
that both species overwintered as adults, larvae and pupae. 
The maximum rate of oviposition occurred in October-November. 
N. bruchi was more abundant in spring and summer, and N. 
eichhorniae in autumn and winter. Both species damaged 


waterhyacinth (Eichhornia crassipes) throughout the year, 


-reycoabry. Jasio to air liv ewnsig mtsA don B300 


rea 
sj to egea oAT .ydioummyoo Juelq Git NI 2808 
: > 


mt Bipttebs 


‘nelg taod sdf Te Seypsi oft to silmal to eater 


seicvoqa off Te savesl. end tadd bebbe sh (ever ef 


re va 300 (7 3 


P ae lt pl > 
SEI TIioOnfasS 
dla trae Pm 


— 


esrooqgs dod 


sisqua Das Jis 


a nf 4+ _— y 
pal bebbs OB 


B33 By ulema 


—— 


Yto tesolet 


silIne_giA ni 


sn iJ shooDl 


ee ee ee 


aitod jadi bonottnsm (oger) obr0) Pris desodsd +2990 
-~ 


1890 TH9Y 


etinbs to ano bisivgod deel .anbtimegiA gi astiA at 


bobbsS your 


begamsh a 


TeSy SHY tvofignowlt ‘aA 1) di 


(eM Livan be .Qustinel .sedmedged al berg 
. Sequa bre. oevaal, ~20Lba @2 beradniwreve solvsye djod 


ao once @ipated bist 31s scitedoos T 


‘to aiwoxo bas ,enete afotieq eft Shiga 
| : 


“A bus fdoewd.M Jedd betsothat opts OF 


to @evisl svvfaem bos aeasdent Levisl Song 


nd 
fq sit te mwore ait’ shtent effeo toi 
Es aul. age laaos eit proms sbisduo tedm 
tzon woursn 8 svsd Ssexcesoddois. A dns ide 
B39 .3 10 tismygolevsh sisht essiadest yt 's 
adt ok tae? benosonem caver) iene Aad 
est thar’ ve tha ialal ate onal es d3iw es 


Io a? Cybe sinrottiad at setseqe Insigq 


enoisgbiteg € Dart sekrodsists.u bos Liaw 


- 


~ 


eis inovaol—rde J 90) at Datw550 ptt Sapatye > ca) or. ih ssi t 
A bas ,temmee bie zarias af, 


. Wu hela? 
pen ip ce me ae 


elosqe AJon . penuh cine jah ni gst 


-/[O0- 


but maximum damage was done during the summer, when an 
average of 130 feeding spots/leaf were made by the adults 
and 30% of the petioles were damaged by tunnelling of the 
larvae. Fosse (1977) studied|the mortality feeding, 
Oviposition and adult emergence rates at temperatures 
Prucuuatving between 5 and 25) 10 and 50, 15 and 35), and 

20 and 40°C. The highest mortality for both N.bruchi and 
Beetcunorniae occurred at 5-25 and 20-40°C and the lowest 
weevil mortality (41.2%) was observed at 15-35°C. Fosse 

and Perkins (1977) tested the response of the adults of 
Neochetina to a chemical (or complex of chemicals) produced 
by young growing tissue of the aquatic weed E.crassipes. 
They indicated that a significant number of weevils were 
attracted to this substance, which is properly termed a 
k#romone. They added that significantly high oviposition 
and feeding rates also occurred on crushed i vstovidd SERGE 
tissue that released high levels of the kairomone. This 
kairomone appeared to cause aggregations of both N.bruchi 
PAO Necicnhiorniac aroundsiresh feeding sites; and part 

of the chemical complex appeared to act as a phagostimulant 


and an oviposition stimulant for Neochetina spp. 


Ew baboratvory Tests in Eeyptl:— 


Since the project has been started, a quarantine room 
were equiped for introducing the weevils to be tested under 


quarantine conditions before any release in nature. Furthermore 
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waterhyacinth plants were arranged to be continuously avai- 


lable in the laboratory for weevil feeding. 


d— Waterhyacinth supply :- 


In order to rear the weevils under quarantine conditions, 


continuous supply with fresh green waterhyacinth plants was 
needed. Bathtubs (Fig. 11) provided with running water were 


used in the laboratory for waterhyacinth production. 


In May 1979, 820 adults of both species were introdu- 
ced to Heypt from Fort Lauderdale, Florida to be studied and 


bestednunder-quaranvine conditions. 


It has to be mentioned that, during the preliminary 
euudyscOnducted an the laboratory in Egypt,,. not. too much 
Oriterences were noticed in the biology of the two species 
N.bruchi and N.eichhorniae. Although the two species were 
separated and tested, all results given are based on con- 


Sidering both species as one. 


Oviposition 


Forey, LO Sixey adults of both females and males of 


Neochetina were exposed to one or two fresh green young leaves 
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(12): Pie-pan covered with a piece of square glass 
used for rearing . Neochetina spp. 


Fig. (13): Glass aquaria used for growing water- 
hyacinth under quarantine conditions. 
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and petiole desks of waterhyacinth each leaf was sucked 
in glass tube filled with water and fixed with a piece of 
cotton, put in piepan on a filter paper and covered with 
a piece of clear glass to keep the weevils inside for 
feeding and oviposition under quarantine room temperature 
of 23.4°C (22-29°C) and R.H. 71% (62-80%) Fig.12. The 
plants were replaced each 2-3 days to obtain more COS. 
Another unite was used for rearing of the weevils by 
exposing 20-60 adults to waterhyacinth plants grown 254i 
Blass aquarium measures about (50 x 40 x 20 cm) (Fig. 13, 
mne-eess were inserted individually or-in groups of 2-5 
eves in the feeding adult scars and petiole. After 2-3 
days, eggs were removed from the plants with pin pointed 
porceps. The eggs were placed on wet. filter paper in 
petridish and examined daily for hatching or placed in 
artificial puncture made with forceps in petioles and 


covered with a piece of mask tape. 


Rees 


The eggs are whitish yellowin color, measures about 
0.79 mm long, ovoid; those of N.eichhorniae are more sele- 


nder and the chorion is softer (DeLoach 1975 b). 


Hatching 


The eggs hatched after an incubation period of 6-10 


days at an average temperature of 2a a AC eh a(Ole 16 OU shew ie sy ana al i a 


betavoo ONS Seqeq aeeth e no neqstiq mi jug 


styou cLedne ot evsb.&-8 moss beosiqet ox 9m 
syoaw Sad to galtest to} boey Baw. ott 
widty etoa le {aL oRyR IDI aw od edlubp Od-OS gp 


shient =) bysW afd gest of @ezelg wa9is 2 a 


-J'\ .elokisa tre senoe Jivhe adibest odd & 


° oa 
cc pat 

x ms) ow _ 
~AT~ 


“ - 
agw ‘186! dos dinktoeyitretaw to eta afort 


Ati boxt? tre astew dtiw beliii odud 


root s@kdnevsgp «ebay molttieoqiva Diag 
; - 


PE (208-88) SEP 0 bow (9%OS>55) OS 


bao 08 - Of x 08) guota powseom muiTsepE 
sctnong.ai to wlieubivitnt beytegnii/o1ew ems 
nin ftw. etrele ead mont osrvones s19W 24us 
gee 4ertltt sew ne teegiq SIOW Ba54 ‘dT 4 
gir; “10 yiidbisd 01, yiees bortkmexs ae 
es'oijgd af, Beast GTP sbau WUT isto 


,eqed sean 10 sosta B atiw Bi 


1ofoo ah wolley deldidw 398 éuyo 6at 
it oO Le osimtotdots .n to som phbieve ‘entol 


.(d @Y@S doeanded) teJ'toe s£ pofitoro sat a 


horveq woltsdesal ms jotts beiodad age of | 
H.9 Bee 3°88 Yo smudeaegmet = 


7 


-76- 


About 24 hours before hatching, the embryo complets its 
developing.The embryo is easy to be recognized through 

the transparent chorion with the teheeRairan mandible move- 
ments of the lst instar larva while it's attempts for 
emergence. Time een by, the larva to hatch-is:-about 


18-22 hours. 


Larval stages 


The newly hatched larvae were transferred from the 
pitridishes to waterhyacinth plants grown in glass gars or 
aquarium for development. The larvae were observed and 
examined every 2 days for measuring the rate of development. 
Results obtained indicated that Neochetina SU saver \, tne tat 
larvae complete their developing to full grown larvae within 
about 22 days on an average temperature of 25a Gand Rais 
of j1%. The larval stage took 6, 8,.8, days for developing 
of first, second and third instars respectively. All- larvae 
died after reaching the third instar and failed to pupate 


under quarantine conditions. More attempts had to be carried 


during project period. 


Several shipments were expected to be reciéved in 
Egypt for further tests under quarantine conditions and 


field release. 
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HOSTS OPEC PELC bya ES hous. 


MATERIALS AND METHODS : 


In order to determine the host specificity and 
safety of Neochetina spp. to be introduced and released 
in Egypt in nature for control of waterhyacinth, series 
Or feeding tests and behaviour experiments were conducted 
Puierequarantaine Conditions: in Eeyot. Only adults of both 
N.eichhorniae and N.bruchi were used in all the host 
specificity tests conducted. Three types of tests were 
Conducted. Group plant test, paired plant test and starva- 


tion test. Advanced tests would be done on the larval stages. 


_The list of plants tested were given in table (10). 


teeorOoupe Dilathise test f= 


Tnithiseexperiment, allt plants listed in table 106 
were exposed together to 20 adults of N.eichhorniae (10 
males and 10 females). Most of the plants were grown under 
Pavoravory COnditions in small plant pots No... 10. Banana, 
colocasia, rice, Bail waterhyacinth plants were collected 
from the field for the test. Leaves of each plant were 
taken and dipped in glass tubes filled with tap water and 
fixed each with a piece of cotton. Plants were exposed to 
the adults of the weevils in a slave wooden cage with a 
moving glass top. Plants were replaced whenever necessary 


after deterioration. 
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Table (0): Plants of economic importance tested as food 
preference for adults of Neochetina eichhorniae and 


N. bruchi under quarantine conditions in Egypt 


a pe 


ser. Plants Tested Family 
No. Common Scientific 
name name 
a ee pee i ee 
TL Banana Musa paradisiaca L. Musaceae 
et. Cabbage Brassiea oleracea L. 
Var. Capitata Cruciferae 
Zs Colocasia Arum colocasia L. Araceae 
4 Castor bean Ricinus communis L. Euphorbiacae 
ie Cotton Gossypium barbade- 
nse L. Malvaceae 
6 Horse bean Vole. fabae Leguminaceae 
if Maize 2ea mays L. Gramineae 
8 - Rice Cedrus libani 
Barrel Coniferae 
9 Waterhyacinth Eichhornia crassi- 


pes ( Mart ) Solms. Pontedriaceae 
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Twenty five adults of N.bruchi were tested following the 


same method discribed above. 


Under athe wsames Cond Elonss 20. a0qute (10 males and 10 
Females |of N.eichhorniae’ and: 25.adults (10 malés and 15 
females) of N.bruchi were exposed to waterhyacinth only, and 
25 adults of each of the two species were confined each in 
glass tube without any food for control. These experiments 
Mere wconuinued for a period of 20 days. Average, quarantine 
temperature was 28.6°C and average relative humidity was 


emo. hesults obtained ares piven in, tables: (11.12.13). 


2- Paired plant tests 


In this experiment, each of the tested plants given 
in table (10) with waterhyacinth Eichhornia crassipes were 
exposed together to Neochetina eichhorniae and N.bruchi. 
Paired plant test were done under quarantine conditions. 
Beaciworethe: vested plant. was introduced to the weevils: fixed 
in glass tube filled with water by mean of a piece of cotton. 
A glass tube contains waterhyacinth was exposed with each 
plant to the weevils in a small wooden cage of 30x30x40O cm. 
Five replicates were conducted for each plant. Five weevils 
from each species (3 females and 2 males) were used in each 
eeu. wt lonts were replaced 3 times ‘during the duration of 
the test which continued for a period of 10 days. Quarantine 


temperature ranged between a minimum of 18°C and a maximum of 
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31.5°C with an average of 29.2°C during the experimental 
period. Relative humidity varied from a minimum of 40% 

to a maximum of 91.5% with an average of 85.7% during 

the experimental period. Number of feeding spots and depo- 
sited eggs in each case are indicated in tables (14, 15). 
During the paired plant tests, it was observed that two 
replicates. out of five in: the case of Henan (Musa 
paradisiaca) showed no feeding spots on banana leaves. It 
was suggested that the age of banana leaves may affect the 
feeding preference of the adults of Neochetina. Accordingly, 
an experiment was conducted using different stages of banana 
leaves introduced to the adult weevils of both species of 
Neochetina. Ten replicates of five adults each were tested. 
Number of feeding spots was counted dailly and continued for 


aiperiodiiof 6 days.e Results: obtained: are ‘given in’ table. (16). 
3- Starvation tests 


Staravation tests were conducted under quarantine 
conditions. Alas plants mentioned in table 10 were used in this 
test. Adults of both N.eichhorniae and N.bruchi were kept 
without any food for a period of three days before introduc- 
ing any of the tested plants, Each plant was dipped in a 
glass tube of 7.5 cm in diameter. filled with water. Plants 
were fixed in the tube with a piece of cotton. A filter 
paper of 9.5 cm in diameter, was placed in the bottom of 


the plate. Drops of distilled water were poured into the 
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plate to provide high humidity to the insects and prevent 
fast drying of the plants. Each plant was exposed indivi- 
dually in plate covered with glass square to 5 starved 
adult weevils. Five replicates were conducted for each 
Pian. iPlants were replaced whenever necessary after deter- 
ioration. Adults tested were; collected from Florida and 
introduced to Egypt under quarantine conditions in April 
1979. The test was continued, until death of the weevils. 
Rate of mortality was determined every 3 days. Results 


obtained are given in tables 17 and 18. 


RESULTS AND DISCUSSION 


Ves@ine Olginsectom! Gi LOct=speciileity Tssthe. most 
important part of studying the safty of these insects to be 
introduced to a néw country to serve as biological, control 
azent. Neochetanaseichhorniae and N.bruchi are native insects 
in South America. These weevils have never been recorded as 
a pest of any cultivated or economic crop. Perkins and Maddox 


(1976), indicated that the genus Neochetina is closely tied 


4 
a 


to plants of family Pontederiaceae, and the three known 
species in this genus being recorded only from Eichhorniae 
and Pontederia. The most famous species which are known to 
Pewoc curred Under the senus wy Chnornia, are’ B. crassipes 
(Mart.) Solms and E.azurea (SW.) Kunth. Only one species 
Pontederia cordata L. is known under the second genus. All 


of these species are aquatic plants (Baiely 1969). The tribe 
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Pable {15 ):- Amount of feeding spots and eggs deposited by adults 
Neochetine bruchi exposed to different plents paired 
with Eichhornia crassipes under quarantine conditions. 


An) 2G - 
( Avere temp.29 .2.c and. aver. R.H.. 85.7%). 


Becies of Total No. of feeding Total No. of eggs 


est plant spots. deposited 


(10 days period) (10 days period ) 
Hecragsloes lest E. crassipes Test 
. plant plant 
Wusa paradisiaca L. 55 Ts 165 O 
Brassiea oleraces L. 
Bar. capitata lige O 181 O 
Arum colocasia L. 20n O 149 O 
Ricinus communis L. 208 O 5 O 
Gossypium barbadense L. 160 O 145 . O 
Vicia fabae 182 O 138 O 
ee mays Loy O 166 O 
medrus libani ang, O 169 O 
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Table (16 .) Number of feeding spots by adults of Neochetina 


Spp on different stages of banana leaves under 


quarantine condition 


species of adults Total number of feeding spots during the 


expermintal period 


Riplicate numbers 
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Bagoini, to which Neochetina belongs is limited to an aquatic 
environment . The life cycle of both species of Neochtina can 
be completed only on waterhyacinth due to the unique underwater 
pupation site in the roots of this Plant ..Planes and-crops. ob 
economic importance from Egyptian view are considered to be 


beeved in this study. 


Group plant tests :- 


Out of 9 economic plants including waterhyacinth tested 
under quarantine conditions in Egypt for both species of the 
weevils, only 2 species were fed upon, (table 11). These plants 
were banana and waterhyacinth. In all other tested plants no 
feeding spots or attempts were observed. On the other hand 
both N.eichhorniae and N.bruchi laid eggs on waterhyacinth only. 
in general, average number of feeding spots caused by N.eichhornia 


slightly exceeds the average of feeding spots caused by Ne brnuchis 


It has to be mentioned that, the average number of feeding spots 
counted on banana leaves were slightly higher than on the water- 
hyacinth. It was observed that adults of both species fed only 

on the young fresh growing banana leaves and not on the old leaves 
Adults of both N.eichhornia and N.bruchi collected from the field 
did not) survive more than ll idays without food table (12). The 
majority of adults fed on waterhyacinth survived for more than 

the 20 days of the experiment. Average number of eggs laid by 


N.eichhornia was 32.0 eggs per adult femal during the duration 
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Eichhorniae and N.bruchi fed only 
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of the experiment whereas the average number of eggs laid 
By N.bruchi were 25.2 per female during the same period 
Beenie 13). 1t is to be concluded that the adults of N. 
on waterhyacinth and 
young banana leaves when they were exposed to all the 


tested plants together. Adult females of both species laid 


“€ees only on waterhyacinth and not on any other plant tested 


Meable 14). 


Peirved:plant tests :- 


ine che paired plant vests. (Tabtess 14 15)5obesides 
waterhyacinth, only banana (Musa paradisiaca) was fed upon. 
Paecuumbper of Teeding’ spots countediion younge fresh banana 
leaves slightly exceeds the number counted on waterhyacinth. 
In all cases, no eggs laid and no feeding spots occurred on 
any plants» other than waterhyacinth. Old banana leaves 
tested as a host showed non preferable to both species of 


the weevils since no feeding spots have been occured. This 


result indicates that adults of Neochetina may feed upon 


Panana leaves when offered as young fresh leaves only 
Without laying eggs. It was observed during the paired 
plant tests that species of plant tested with waterhyacinth 
affects the amount of waterhyacinth consumed since it was 
found that the number of feeding occured upon waterhyacinth 


VWarLles in each test. 
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Searveatiron tests +~ 


This test is considered the most importantitest. If 
the weevils starved to death rather than feed on the plant 
species, safety to this plant under less restrictive condi- 
tions for the weevil was assured. The results shown in tables 
lf and 18 indicated that during the no choice plant test, 
feeding spots occured only on waterhyacinth and young fresh 
banana leaves. Adult females laid their eggs only in water- 
hyacinth tissues. Number of feeding spots were higher on 
waterhyacinth than occured on the young fresh banana leaves. 
Feeding Spots caused by N.eichhorniae adults were 4580 and 
980 feeding spots on E.crassipes and M.paradisiaca respec- 
tively. Feeding spots caused by N.bruchi adults were 3938 

and 1020 feeding spots on E.crassipes and M.paradisiaca 
Bree ks vei: It is indicated! that the total amount of 
waterhyacinth consumed by N.eichhorniae or N.bruchi were 


higher than the amount of banna leaves consumed. 


In general in all host specificity tests, it is proved 
that N.eichhorniae consume area mourit of waterhyacinth more 
than it may be consumed by N.bruchi. No eggs laid by adult 
female of both Neochetina species on any of the tested plants 
other than waterhyacinth. Number of eggs laid by females of 
N.eichhorniae was slightly higher in numbers than it was 
laid by femalesof N.bruchi. Both species of Neochetina survi- 


ved for a period exceeded the duration of the test 
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which lasted 45 days when fed on waterhyacinth only. 
Adults of N.eichhorniae and N.bruchi survived for a maximum 
Bericed of 21 amd 24 dave respectively when exposed to young 


fresh banana leaves only. N.eichhorniae survived for the 


maximum periods of 9,10,15 
colocasia, castor been, covuton, horse bean, maize and rice 
respectively. N.bruchi survived for the maximum periods of 
Peet, be. and 12 days. on cabbage colocasia, castor 
bean, cotton, horse bean, maize and rice respectively. In 
general conclusion, the damage occured on fresh ereen young 
banana leaves has been considered negligible since the adults 
of both species feeds only on the young leaves and not the 
Mature old ones. On the other hand the adult females did 

not deposit any eggs on banana plants even the young leaves. 
Since the genus Neochetina is closely tied only co plants of 
the family Pontederiaceae, and the life cycle of the weevils 
ea be Completed only in pupation site under water, the 
safety of the weevils N.eichhorniae and N.bruchi as biolo- 
gical control agent of waterhyacinth has been proved. The 
evudies, conducted in Argantina, huStevalya, U.S.A.) Revue 
ang several other counteries support the Safety of these 
giSsects to serve as biocontrol agent without any possibility 


tO affect or cause any damage to any plants other than 


tm 


Plants of the family Pontederiaceae. More host plants would 


be tested before final decision could be made. 
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N. eichhorniae 


I a ee 


Plantes: tested 


Common 


name 


thn 


Scientific 


name 


LIST OF PLANTS TESTED FOR HOST SPECERIGITY OF 


Family 


See a eS 2 


i 


Banana 
Lettuce 
Indian shot, 
flowering 
Teed 

Onion 
Spinach 


Suger-beet 


Vegetable beet B.valgaris var. rapae 


Waterhyacinth 


Wheat 


Musa Paradisiaca L. 
baevuca “sativa L. 


Cannamindiveds. li 


Allium cepa L.. 
Spinacia oleracea L. 
Bita vulgaris var. 


EGLO Sa 


Eichhornia crassipes 


Triticum vulgare, Vill. 


Musaceae 
Compositae 


Cannaceae 


Eviiaceae 


Chenopodiaceae 


Pontederiaceae 


Gramineae 
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Pivierent Cages wsed in the host specificity tes 
under quarantine conditions. 

A- Wooden glass door cage 47 cmx47 cm x 66 em. 
B- Wooden wire screen cage 84 cmx 63 cm x 32 em. 
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II- MATERIALS AND METHODS - 


During a next period of this project, a series of host 
specificity tests were conducted under quarantine conditions 
to complete the study. Both adults and larvae of N.eichhorniae 
were used for the tests. Three types of tests were conducted. 
These were group plants tests, paired plants. tests and 
Starvation tests. The same procedure described before was 


followed. The list of plants teéstéd was given in Table (19):- 


Pee aur PLANTS TESTS 


All plants listed in table (19) were exposed simult- 
aneously to 25 adults of N.eichhorniae (15 males and 10 
females) in wooden glass door cage (47 cm. x 47 em. x 66 cm.) 
with muslin cloth sides, or in wooden wire screen cage 
Pome o Sec. X Fo ect) (Rte ml4IAR) =. Lettuce, onion: 
spinach, sugar-beet, vegetable beet and wheat were grown 
‘under natural conditions in SiodiopLanue pocs No.- LO: in the 
laboratory. Banana and indian shot were collected from the 
field for the tests and waterhyacinth from laboratory rear- 
ing. Fresh young green leaves of each plant were choosen, 
dipped in glass tubes filled with tap water and fixed with 
a piece of cotton. Plants were replaced whenever necessary 


after deterioration. Results obtained are given in table (20). 


Unie beter sames COondIt1Ois. 15 edults CLO. females vand 
5 males) of N.eichhorniae were. exposed to waterhyacinth ond ye. 
Plants were replaced each 3 days and the numbers of feeding 


spots and deposited eggs were counted. On the other hand: 20 
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ABLE 20:AMOUNT OF FEEDING SPOTS AND NUMBER OF Faas DEPOS.LTED 
‘ewe N. EICHHORNIAE ADULTS WHEN EXPOSED SIMULTANEOUSLY 
TO DIFFERENT Host PLANTS IN THE GROUP PLANTS “Test. 

( Aver. temp. 29.2°% eer wie. 29 Bo wh) 


plested reeaine Spots Eggs depos- Aver.NO Aver No’. 
ee ee! Se ee Rahat beaks eS 
Elents No. Piotr No. ited of fee- of eggs 


the hm Of ding depoited 
total the SDOES per 
total per female 
adult 
Banana r25 Bio 4 onl 4.92 0.4 
Lettuce 9 SFesfe O O 0. 36 O 
Indian shot 89 3400 3 1 856 R256 O25 
Onion O @) O O O O 
Spinach O O O O O O 
Suger beet O O O O O O 
Boh 1e-neet O O O 0 0 0 
Naterhyacinth 2116 oer 5 a1 96.81 84.64 a ete SS 
Wheat O O O ) O O 
Ft 2O54 220 
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adults (7 females and 13 males) were confined each na 
glass tube without providing any food for control. These 
experiments were continued for a periodroR ve srdayse Lver- 
age quarantine room temperature was 29.2°C with a minimum 
of 18°C and a maximum of m2 On and the average relative 
humidity was 89.2% with a minimum of 61% and a maximum of 


92.5%. Results obtained are given in table (21 and 2a). 


Deere LRED PLANTS: TESTS 


In these experiments, each of the plants listed in 
table (19) was exposed in combination with waterhyacinth 
Eons adults (2 females and 3 males) of N.eichhorniae. 
Adults were confined with the plants in pie pan covered 
with a piece of clear square glass (24 em. x 24 em.) to 

keep- the weevils inside:.A filter Paper efalesamainidia-— 

meter was placed in the bottom of the pan and disteled 
water was provided to raise the humidity. Five replicates 
were conducted for each plant. Plants were replaced each 
e-3 days during the duration of the test which continued 
forma periodséfx1s ayes Number of feeding spots ae 
number of deposited eggs were counted everyie days. THe 
test was conducted under quarantine conditions of an 
average temperature of 28.9°C (minimum of LT, 5 Gane se 
maximum of 31.5°C) and average relative numidity of 4,24 
(minimum 42% and maximum of 90%). Results obtained are 


given in table (23). 
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C. STARVATION TESTS 


During the reporting period, under quarantine cond- 


itions, adults of N.eichhorniae collected from Brisbane, 
Austrelia were used for the test. Plants listed in table 
(19) were exposed individually to the weevils after 7 days 


Starvation. Each plant was cipped at plass tube of: 745 
Hong filled with tap water and fixed with a piece of 
cotton. Glass tubes were placed on a filter Paper “orto .5 
cm. in diameter placed in the bottom of a pan plat. Drops 
Of distilled water were poured in each plate to provide 
high humidity for the insects and to prevent fast drying 
Of the plants. Plants were replaced whenever Necessary 
peer deterioration. Each plate was covered with a glass 
Square to keep the weevils inside. Seven starved adults 
(3 females and 4 males) were confined with each plant. 
Five replicates were conducted. Rate of mortality was 
Ceeermined every 4 days. The test was continued untat 
fe Ceath ofthe weevils. Average temperature recorded 
during the test was 28.5°C and average relative humidity 


was 85.5%. Results obtained are eciven im table (244. 


D. LARVAL TESTS 


Under the same gonditions, only plants seemed ito be 


“attacked by the weevils including waterhyacinth were 


considered in the test. These plants were: Danaea, indian 
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foc -letlLuce, and, Waterhyacinth. Artificial «punctures 

were made in the leaves or the petioles of each of the 

Tour plants tested. Ten newly hatched larvae or mature 
deposited eggs just before hatching were transfered from 
infested waterhyacinth plants to each of the four tested 
plants. Punctures were covered with a thin layer of para- 
fine wax after introducing the larvae to prevent secondary 
infections. Plants were dissected 10 days after, and survi- 
val on the plants were recorded. On the other hand 10 

newly hatched larvae were kept without dissection in water- 
hyacinth plants placed -in t¢lass aquarium. Soil. was placed 
aieunespouvom of the, aquarium for insects, pupation.=Plants 
were observed for adults emmergence. Results obtained are 


given in table (25). 


TABLE25: SURVIVAL AND DVELOPMENT OF THE LARVAE OF N. EICHHORNIAE 


ON CERTAIN HOST PLANTS INCLUDING WATERHYACINTH 
per. Plants tested | No.of survived NOsol -a0ults 
‘No. larvae emerged 
pi Musa paradisiaca O O 
: 
ie: Lactuca sativa O O 
ee ee ee 
3 Canna indica O 0 
} y Eichhornia crassipes 7 2 
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RESULTS ! 


PeeanlUP PLANTS TESTS 


During this experiment, 9 plants including 
Waterhyacinth were considered for the tests. In addition 
to waterhyacinth, only 3 plants were found te be slightly 
Peo upon. These plants are : banana, lettuce, and indian 
shot (table 20). During the period of the test which 
extended to 245 days, banana had 123 feeding spots repre- 
senting 5.26% of the total. Lettuce had only 9 feeding 
Spots representing 0.38% of the total. Indian shot had 
89 feeding spots representing 3.8% of the total. Whereas 
waterhyacinth had 2116 feeding spots representing 90.5% 
Giothe toval. No feeding spots were observed on onion, 
spinach, sugar beet, vegetable beet or wheat. Numbers of 
aie spots per adult avereged 4.92, 0.36, 3.56 and 84.6 
On banana, lettuce, indian shot and waterhyacinth respec- 
Bivety. On the other hand, in addition to waterhyacinth 
TeGyetew epee were deposited on 2 plants only of the 
Pesecd NOsts. Four eggs representing 1.8% of the total 
were found on banana leaves and 3 eggs only representing 
1.36% were found on indian shot leaves. Whereas a total 
of 213 eggs representing 96.8% of the total were counted 


on waterhyacinth alone. 


When adults of N.eichhorniae were exposed under the 


same conditions to waterhyacinth alone, (table 21) they 
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Started to feed immediately but no eggs were deposited 
Deloneethe third tday “since. itis ‘known that the weevils 
prefer to oviposit in the previous Fecdineg spots and old . 
wounds. Average number of feeding spots per adult ranged 
between a minimum of Oo. J) eande-a “maximum of 4157-9 4tith ‘a 
total average of 84.46 eggs per adult during the duration 
of 23 days of the experiment. The average daily number of 
feeding spots based on 15 adults was 55.08 feeding spots 


with an average of 3.67 feeding spots per adult per day. 


‘The total number of eggs laid by the five females 
of N.eichhorniae was 51 eggs within a Derdont owe 4 days 
with an average daily number of 2.2 eres per: day -.hach 
female deposited an average of 10.2 eges during the dura- 
tion of the test with an average daily number of 0.44 per 
female. Starved adult females survived a period, of about 
e weeks without any percentage of death. Five percent 
mortality occurred after 15 days. At the end of the test 
(23 days) only 3 adult females representing 152. of the 
total adults tested, were ear alive.rAll malesn tested 


were died after three weeks (table 22). 


Be PALTRED: PLANTS TESTS 


Insects applied to different host plants paired with 
waterhyacinth showed highly preference in both Pecdinpe and 
Ovipositing behaviours to waterhyacinth. Adults of N.eichh- 


orniae showed slight feeding spots on each of banana,lettuce 
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and Indian shot The great number of feeding spots were 
counted on waverhyacinth. When the adults confined with 
banana and waterhyacinth in combination with each other, 
they fed on both plants. The number of feeding spots counted 
fetes 2 and 2i4 With @ retio of about 3:1 on waterhyacinth 
and banana respectively. The number of feeding spots caused 
by the weevils when confined with lettuce and waterhyacinth 
were 879 and 12 representing a ratio of 73.2:1 on water- 
hyacinth and lettuce respectively. The number of feeding 
Sees -CeCurred Of bOL host plants: Indian shot and water- 
hyacinth when confined together with the adults of ih elchn— 
orniae were 440 and 415 representing a ratio of 1.03:1 on 
waterhyacinth and indian shot respectively. No feeding 
Spots were observed on onion, vegetable beet, sugar beet, 
spinach and wheat. The highest number of feeding spots 
(1426) occurred on waterhyacinth when paired with wheat. 

On the other hand, no eggs were deposited on any of the 
tested plants other than waterhyacinth with the only 
exeeption of 4 eggs found on the indian shot. The lowest 
number of eggs deposited was on waterhyacinth paired with 
onion and the highest number of eggs was found on water- 


hyacinth paired with indian shot. 


C. .wTARVATION, TESTES 


in hs tesv a total of 25 adults in 5 replicates were 
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Pe ee Po each or Che tested host plants listed in table 
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(19). Feeding spots were observed on each of banana, lettuce 
and indian shot in addition to waterhyacinth,. Numbers of 
feeding spots occurred were 1617, 72, 582, and Leb5e 
representing 10.7%, 0.47%, 3.84% and 84.98% of the total 
of 1512% feeding spots counted on banana, lettuce, indian 
shot and waterhyacinth respectively, lees deposited on 
different hosts were 18 on banana, 2 on lettuce, 6 on 
indian shot and 1864 on waterhyacinth representing 0.95%, 
O,1%, 0.31% and 98.62% of the total of 1889 eggs on the 
corresponding plants. No esas were deposited on onton, 
spinach, sugar beet, vegetable beet or wheat, Numbers of 
adults survived until the end of the test on each plant 
were 6, 13, 10 and 33 adults on banana, lettuce, indian 
shot and waterhyacinth respectively representing L7.14, 
37.1%, 28.6% and 94.3% of the adults on the corresponding 
plants. Mortality of 100% occurred on onion after Ne days, 
on spinach after 46 days, on sugar beet alter 45 days, on 
vegetable beet after 48 days, and on wheat after 4 weeks 


(table 24), 


D. LARVAL TESTS : 
Only four plants which showed to be attacked by the 
adults were considered in the larval tests, Hesultsa obtained 


(table 25) indicated that all egys transfered to the 


different plants considered in the test, hatehed normaly, 
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Hundered percent mortality occurred in the larvae during 
the first instar larvae on each of banana,lettuce, and 
indian shot after 10 days. Number of survived larvae occu- 
Pred on waterhyacinth was 7 larvae almost in the first 
stadium. Shenoe Iirisevee transtered’ to Wwaterhyatinth and 
kept without dissection for adults emergence, only 2 adults 


emerepediafter arperiod’@oef!’ ss daysy 


DISCUSSION AND CONCLUSIONS : 


During this experiment, certain new host plants were 
Peuetoered for host specificity tests. These plants: were 
meeced POP the possibility of attacking by, the-weeyils 
Weewereleased in nature for control of waterhyacinth. 
Purthermore, plants previousely slightly attacked by the 
PUumlts were tested by artificial larval attack to ensure 
the probability of the weevils to develop upon. Results 
Gbceined from both feeding. or, starvation tests serve to 
indicate the maximum condition in which the insects may 
Pee xieu it) Navure. Thus, saféty of introducing the 
weevils in Egypt could be ascertain. The number of ,feeding 
spots, survival and the number of eggs deposited on 
Certain plants other than waterhyacinth indicated that 
damage would be negligible outside the main host Eichhornia 
ereassipes. The slight damage occurred which did not exceed 
'yet on beanena, 5.0% en indian shot, 0.38% om lettuce and 


wart 


Seciaenvally the very few number of eggs deposited 0.4% on 
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Panatia,.0On 32° ono aindwan' shot tn the group: plant tests: that 
more closely stimulated field conditions were negligible 
in comparision with the number of feeding spots and eggs 


deposited on waterhyacinth. 


When waterhyacinth paired with the tested plants 
(table 23), results obtained indicated that there is a highly 
significant preference for the weevils to feed and oviposit 
on waterhyacinth. Damage occurred on banana and lettuce 


was negligible compared with damage to waterhyacinth. 


Although the damage occurred on indian shot leaves 
was relatively high compared with damage to waterhyacinth, 
only 4 eggs deposited on indian shot while 381 eggs deposited 
on waterhyacinth. iererere these Dlantle lack «he sunder— 
water roots required Neochetina spp. for pupation. Further- 
more Canna is not considered an economic crop Lyi ey Dineen CO 
the best of our knowledge, family Pontedriaceae is repre- 
sented only by waterhyacinth in Egypt. Zwolfer and Harris 
(1971), indicated that the question of whether an insect 
Caimoevelop Ola plant species nov just feed on-1t, should 
ihe wtricverion tor ,judging the safety of an insect before 
introduction. During the starvation tests (table 25), the 
percentage of 94.3% survival of Neerchhorniae- on water= 
hyacinth occurred at the end of the experiment C54 days), 
whereas high percentage of mortality occurred on plants 


other than waterhyacinth within a period of 3 weeks. Life 
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cycle could not be completed on any of the tested plants 


other than waterhyacinth. 


In general conclusion, the genus Neochetina is 
elosely itied only to plants of the family Pontedriacae in 
which waterhyacinth is the only species known to be 
occurred in Egypt. Immature forms did not survive or 
develop on any host plant other than waterhyacinth. Larvae 
developed, and adults emerged only from waterhyacinth. The 
fact that the life cycle of the weevils could be completed 
only by pupation in cocoons under water provids the safity 
SieNecachhorniac and N.bruchi to be introduced and 
released in Egypt for biological control of waterhyacinth 
Since it has been proved that the weevils did not affect 
‘rice which is considered the most economic plant grown 


in water in Egypt. 


it 1s recommended that, approval. for releasing the 
Meovitemiiiialure In -Beypued Ore biological control of water- 


hyacinth has to be granted. 
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IT]- MATERIALS AND METHODS :- 


During this experiment, certain plants were sug 
ested to be tested for host specificity of Neochetina spp. 
The plants were chosen based on their aquatic habitat and 
economic historical importance as ancient Egyptian pimGeSs - 
Only adults of both Neochetina eichhorniae and N.bruchi 
were tested. Group plants test, paired plants test and 
Starvation test were conducted. The same procedure described 
in previous experiments were followed. List of the plants 


vested is given in Table (26). 


Pabiel(26)athist°éf plants *tésted for the ‘host specificity 
of Neochetina spp. during the period July ,1981- 
June ,1982 under quarantine conditions in Egypt. 
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Plants tested 


per. ee Family 
EO. Common name HeLenti fic name 
ne 
i~ Bardy Cyperus papyrus Cyperaceae 
— Bashneen Nymphaea coerulea Sav. Nymphaeaceae 
4- Lopus Wo cOu ws L.var.aegyptia ih 
pgs ance 

4 Samaar Cyperus alopecriodes Cyperaceae 
5- Water- 

hyacinth Eichhornia crassipes Pontederiaceae 
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@= Group plants tests 


All plants listed in Table (26), were exposed simu- 
itaneously to 10 adults of N.eichhorniae (5 males and 5 
females) in different cages described in the previous 
meports. Three replicates were conducted. All plants exposed 
were collected from the naturé with the only exception of 
waterhyacinth which was grown in the laboratory. Pieces 
from either’ stalks or leaves of the tésted plants were 
exposed. Plants were replaced after deterioration or 
whenever necessary. The test was conducted under quaran- 
tine conditions of 29.9°C and 76.8% R.H. and 16 h artif- 
icial light. Feeding attempts were observed daily and 
number of feeding spots and eggs deposited were counted 
every > days. Results obtained are given in Table (27). 
pede (te same—condations, 5 adults; (3 females and 2 
males) of N.bruchi were exposed to the same plants 
Simultaneously. Plants were examined for number of 
feeding spots and dissected for number of eggs deposited. 
ine experiments: wereticontinued fora period iof 2 weeks. 
Three replicates were conducted. Results obtained were 


given in Table (28). 


m= faired plants tests 


Bech ptant of the list given in table (26) was 


exposed in-combination with waterhyacinth to 5 adults 
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(2 males and 3 females) of N.eichhorniae LOL lowine othe 
same procedure described before. Number of feeding” spots 
and eggs deposited were counted daily. The tests were 
conducted under aver. quarantine temp. of ECM and 
80.2% R.H. and 16h. light. Three replicates were condu- 


cted. Results obtained are Piven eine lable. (20 i 


Under the same conditions 5 adults (2° fémales 
and 1 male) of N.bruchi were exposed to waterhyacinth 
combined with each of the pranpeslisted <insTable «26s 
Number of feeding spots and eggs deposited on each plant: 
were counted. The test was continued for a Period ote 10 


days. Results obtained are Bivetein. Table. (50). 


EPomotvarvation tests --— 


Weoley oOr Doth N-eichhorniae and N.bruchi were 
kept under quarantine conditions without providing any 
Pood for a. périod of 7 days. After which, plants listed 
in table (26) were exposed individually to the starved 
weevils. Five adults (2 females and 3 males) from each 
of the two species were exposed. Three replicates were 
conducted for each species. Number of feeding spore), 
eggs deposited and survival of adults were determined. 
The test was continued until the death of the Weevote, 


Results obtained are given in Tables (jie ae 
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Under the same conditions 15 starved adults from 
Pec of the two species; N.cichhorniae and N.bruchi were 
kept under quarantine conditions without providing any 
food during the duration of the test which continued 
oer ene ceath of tae adulus, for control. “Results 


Bpteined are piven in Table (33). 
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RESULTS : 


A> Group plants: teste.:: - 


No feeding spots occurred or eggs deposited on 
any of the plants tested except on the target aquatic 
weed; waterhyacinth when exposed simultaneously to both 
adults of N.eichhorniae and N.bruchi under quarantine 


Conditions: (Tables c 7 teac) . 


During the period of the test which extended for 


4 
aeperiod of LH days, only waterhyacinth had@2962-and 


ieloererdinge spots caused by 15 and. 40°adults of reich 
orniae and N.bruchi, respectively. These numbers repre- 


sented 100% of the total numbers of feeding spots counted 


on all.tested plants. The average numbers of feeding 
spots per adult per day were 7.1 and 5.8 feeding spots 
Por ieelehhnornmage and N.bruchi, respectively. On. the 
Ovnerm hand. no e¢fes were found on any of the plants 
other than waterhyacinth. The number of eggs deposited 
on waterhyacinth were 336 and 139 eggs laid by 15 and 


Peteiatee Ol N-e1chhorniae and N,bruchi, respectively. 


The average numbers of eggs deposited per female per 


Gayewerewl.coeand l.l eggs laid by females of N-e1¢hnho— 


BueecmendenN.bruchi, respectively. 


It is to be mentioned that, generally the size of 
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Table @7): Number of feeding spots and eges deposited 
on different plants when exposed simultan- 
eously to the adults of N.eichhorniae under 
quarantine conditions. 

( 29.9°C and 76.8% R.H.) 


per Tested Feeding spots Eggs deposited Aver. Aver. 
BO. Dilanis 


No. % of the No. m of Teed). eggs 
total the ing depos- 
total spots, . ited 7 


1- Bardy 0 O © 0 O © 
o- Bashneen 0O O O O O O 
3- Lotus O 0 O O O © 
4 — Samaar O O O O O O 
= Water- 

hyacinth 2982 100 446 100 ese 6 
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ota 2982 4G 
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Table 28 : Number of feeding spots and eggs deposited 
on different plants when exposed simultan- 


eously to adults of N.bruchi under quarantine conditions 


(29.9°C and 76.8% R.H. ) 


Ser. Tested Feeding spots Eggs deposited Aver. “AVer. 
et  Noseimmaieofur No. trot the CES ae cet 
the total total BE 
ming ex depos— 
spots ited/ 
/adult female 
/day /day 
i= Bardy O O O O O O 
2= Bashneen 0 O O O O O 
Sie Lotus O O O O O O 
4 Samaar O O O O O O 
Siew Water- 
Hyaciuviie elec 100 139 100 Pits Ear 


Total B28 Ho) 
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the feeding spots caused by the adults of N.bruchi was 
Perey “vareer “hen stnose “or Nrerehhorni aervThe size 
of each feeding spot caused by N.bruchi adults was 

GO. Gov. I em* whereas N.eichhorniae caused feeding spots 


of 0.05+0.2 em*. 


baat aimed sp bants«tests +: 


Both. adults of AYelennonADre and N.brichi fed 
and oviposited only on waterhyacinth and not on any 
of the other plants tested, when exposed in combina- 
tion with waterhyacinth to the adult weevils (Tables 
29 & 40). In all cases, the adults survived normally on 
Waterhyacinth neglecting the other tested plants. It 
was observed that, the highest numbers of feeding spots 
and eggs deposited on waterhyacinth by the adults of 
Peetcnnorotae was 1192 feeding spots and 125 eggs when 
paired with Cyperus’ alopecroides. The highest number of 
feeding spots caused by N.bruchi counted on waterhyac- 
inth when paired with C.alopecroides was ble So0te . srne 
highest number of eggs deposited by the females of N. 


bruchi was 78 eggs when paired with C.papyrus. 


CeaStarvation testis: : 


During the starvation tests, adults of both N. 


eichhorniae and N.bruchi fed and oviposited only on 
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waterhyacinth. Adults exposed to any other plant of 

the list given in table (26), preffered to die and not 

Lo Teed-or oviposit on any plant other’ than waterhya- 
Cinth. Adults of N.eichhorniae survived a total of 
eee 101 and 879 days with an average longevity 
Peicdu Mom. FA Ue 70), 167 arid 58vG days on 

bardy, bashneen, lotus, samaar and waterhyacinth, respec- 
tively (Table 31). The total number of feeding spots 
counted was 5309 with an average number of 6.03 feeding 
Spots per adult ie day. The total number of eggs deposited 
on watérhyacinth was 949 with an average number of 1.8 
eggs per female per day. Starved adults of N.eichhorniae 
survived a maximum of about 2 weeks only when exposed to 


plants other than waterhyacinth. 


ieaeoultpesot Ne bruchi survived a, total or loa, 
ee OS er Oe end eh 40nwi ch ean average longevity per 
Pe Oe Vanoae se Oye oy , LO.Oeand 55.35 days. on bardy, 
Dasiheciy, LObuUsS., samaar, and waterhyacinth, respectively 
(Table 32). The total number of feeding spots counted 
was 4646 with an average of 5.6 spots per adult per day. 


The total number of eggs deposited on waterhyacinth was 


448 eggs with an average number of 0.9 egg per female 
per day. Starved adults of N.bruchi survived a maximum 


Cimovecuimmmraays Olly when exposed to plants other than 


-{SI- DS 


ton fos afb o2 bepettewy ,(9S) Sided nt nave: i; 


; inala ssito YoB oF berogxe ae 


ivsjew vend vedeo Inelq, Yas Me tizoqive 46 
> 7 

* ' . ‘ 7 ‘ “sa 

lo Lute? s hevivass osboyoddots.v to se nee 
vilveuncl syssevea as dow ayed BYS Bas ft 28S re 
vsb ¢.6¢ DAB yo ,O. TE ev Fe whet 40 |} 

squot ,dédatosvitedew fng assiise ,engol _nesmlase 
niibset to sedan Lejos sat ASE aldeky 
| 


P eo 
3 lo sedans eusievys a8 diiw ‘POSS aE 


anaes 4 mo Ledod eft .ysb teq 210bae 496 


Fa 
hf 


rsdaun ogeteve os ritiw 2Fe sae dtnkosve 


“lo ef(iubs bevesté*<tsb tog Biaaeaee 
i: 


icflw vino exsew, S Juods. to mimizam & 
dictosvdistsawoosdd edad 


— ' A 
it « boyivaws Idevid.U To eginbs Fe 


>» > 


Sy flO asievs o6 o¢iw O£6 bas @dl fame 


. , ta ae <a 
m 2avesh ¢, ws 9,00 ,¢d.€f .UsSk «Some ‘te 


s AUOLOBYTSTBW OFS , T6EMEG ebusol «fl 
hatnvoys efoqa antbes't to  redmua Ietor edt see 
e 19q eJo0ga 0.¢ Io Speteve sis SEW 


AiIoByYnAIsI BW: mo hed le ogeb eagn5 36 r9dmrt £66 


7 iq yro 2.0 Jo -t9¢dmuA haat es id 
ixen § bevivaws Jisuid.h io ativbs bevisd QM. 


sijo einelq of bsadexs nedw vino ayeb ff: iy 


pe 


waterhyacinth Eichhornia crassipes.No significant 
differences were found to be occurred between the 
average longevity of both species when exposed to plants 
other than waterhyacinth and between starved adults 

kept without any food. The average Longe vitysorsN. 
eichhorniae adults kept without food was 10.2 days per 
adult. The average longevity of N.bruchi kept under 


Une same conditivens=was 1s/4%days'périladulte(ataple 33). 


Table 29 : Number of feeding spots and number of eggs 

| deposited on different plants when exposed 
in combination with waterhyacinth to the 
adults of N.eichhorniae under quarantine 
conditions. (28.9°C and 80.2% R.H.) 


Ser Name of OC aC eOe Total no. of eggs 
Ho. tested feeding spots deposited 
plant > 
Water- Tested Water-— res ved 
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Table | 40 : Number: of feeding spots and number of 
eges deposited on different plants when 
exposed in-combination with waterhyacinth 
to the adults of N.bruchi under quarantine 
conditions. (28.9°C and 80.2% R._.) 
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Table (33): Longevity of starved adults of N.eichhorniae 
and N.bruchi when kept under quarantine 
conditions without providing of any food 
until the death of adults. 


a a 


Total insect Aver.longevity 
days lived OrTradurrs (days) 


a a 


Neochetina eichh- 


Insect species 
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DISCUSSION AND CONCLUSIONS: 


the present study 1s @ continuation of the 
investigations previously started to insure the safety 
of both N.eichhorniae and N.bruchi for release in 
nature for the biological control of waterhyacinth 
without affecting other plants and crops. Results obtai- 
hed indicated that there would be negligible or no 
damage outside the family Pontederiaceae, which is to 
the best of our knowledge, represented in Egypt by water- 
hyacinth; Eichhornia crassipes only. In the group plants 


test, which represent the more closely field conditions, 
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it was found that both species of Neochetina fed and 


Oviposited only on waterhyacinth. 


Starvation test provides the most restrictive 
conditions under which the insect may be existed in 
the nature. The longevity of adults was comparatively 
low on all plants other than waterhyacinth, and the life- 
eycle could be completed only on waterhyacinth. Zwolfer 
and Harris (1971), mentioned that the question of whether 
an insect can be develop on a plant species not just feed 
on iti, should be the creterion for judging the safety 
of an insect before introduction. The question has .been 
answered during the present study and assured the safety 
of the two species for release. It was found in the present 
SoucGyeuhalu gs one number Ol, feeding spots pér adult per day 
Poeecorsideraply low (about 1G spots at maximum). This 
result provides the nessecity of releasing a teremendous 
numbers of these weevils to expect better weed control. 
Furthermore, it needs several years = based on The Numbers 
of released weevils and the size of the infested area - 


before having good control. 


Piety setrom all studies conducted in Egypteand 
Several other countries, and from the fact that the life- 


cycle of both weevils could be completed only by pupation 
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in cocoons under water, attached to the rootlets of 
waterhyacinth, provides the safety of introducing and 
releasing of both N.eichhorniae and N.bruchi in Eeypou 


Porevue biological control of waterhyacinth. 


Meese Decneprovedeauring whe present Ssuudy= shar, 
GHewWeey. LS’ Old nol anteceericesy papyrus, Dashneen, metus, 
or samaar which are considered the most economic plants 
Crow 1 aquatic’ 1auna™in teyor. This’result® devotes 


releasing of these weevils in nature in Egypt. 


Accordingly, an official decision is taken to release 
Poros eiehhornige and Nibruchi in nature. In. May, 1962 
adults of both species have been released in an artificial 


lake in.Al-Orman Garden at Giza, Giza governorate. 
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Poeourvey of Myriophylium app. in Egypt: Family 


Eurasian Water-Milfoil (Myricphylium spicatum i.) 
Pig. 15 18 One of the most important aquatic weeds in USA 
and Kurope. It causes a serious problems in the rivers, 
irrigation canals, drianages, lakes and dames. Fortuna- 
tely, this weed does not cause any problem in Beypt unica! 
ere oye ok Under Sécrtary of State, Sector of 
Channel Maintenance and Aquatic Weed Control, Ministry 

of Irrigation, reported that the weed is very rate in 
Egypt. He added that it occurs in very few numbers in 
Quantara west near Ismaelia governorate and in Karoun 
Lake (Fayoum governorate). The weed grow in very shallow 
water (15 cm.) in fresh and saline water, on muck to 


hardpacked sand. 


Several surveying trips were conducted during the 
project period to determine the occurrence of Myriophylum 
Spicatum in Egypt. In each trip several sites in each 
locality were examined. All aquatic weeds in each site were 
collected, examined in sita and transeffered in plastic 
Pepe o une taporatory for identification. Identification 
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_ Vivi Tacholm 1956 and the Cataloug of the survey of 


the scientific names of aquatic plants related to 


irrigation and drainage system in Dewigeure lenie Olal i 


Abdel-Sayed Ministry of Irrigation Calvo. eheyo. bo fo. 


Informations obtained are given in tables (34 & Nes 


Results given in’tables (34 & 35) seems to 


indicate the following :- 


Teele thewperiod of thishwork, 24 Collect inom trips 


have been conducted to almost all governorates of 
lower Egypt Mediterranean Coast and Fayoum to 
Survey Submerged aquatic weeds existed in the area 
especially the Eurasian Water-Milfoil (Myriophyllum 


BOLCaCUn ls,)) 


The 147 sites examined during the reporting period, 
indicated the absence of Myriopny Lum epp. from the 
Surveyed governorates during the period September 


iogmco June 1951". 


Identification of the collected submerged aquatic 
weeds proved the absence of Myriophyllum Spp. and 


the main species collected are 


Potamogeton crispis L., Potamogeton pectinatus Lee, 


Najas armata Lindb., and Ceratophyllum demersum L. 
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de th: Survey of the Eurasian Water-Milfoil (Myriophylium 


Spicatum L. / In Egypt (September 1980-June 1981) 


ae. - —_ 

Dates Locality Governorate No. of Occurrence of 
exami- the 
ned 
Sites 
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ser. Dates Locality Governorate No.of -Occurre- 
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During a following period, several surveying 
trips were conducted to different sites in Egypt 
particularly to the sites where several authors had 
previously recorded the weed Myriophllum spicatum to 
determine its occurrence in the country. Furthermore, 
CUI Mee une wvisab of DroeBalcinunas to Epeypt, certain 
field trips were conducted, and within these trips, 
searching for Myriophyllum was considered. The same 
procedure described was followed. Results and informa- 


tions obtained from this survey are given in Table (36). 


Results given in Table (36) indicated the follo- 


Wing i- 


Tuedaeeehe period; oft thishwork, 25 collecting 
trips were conducted tovseveral localities in the 
country, searching on the submerged aquatic weed; 
Nypeooby lunes pucatum Urieihersurvey covered almost 
all areas where the weed expected to be found 


awiechne year around. 


Poeburing thie collecting trips conducted, 120 different 
sites were examined. Results obtained indicated the 
absence of the weed Myriophyllum from all of the 
examined sites. 

It is believed that, although this weed is very 
rare in Egypt, more attention should be given for 
conducting several surveying trips to more other 
rom ties:. in different seasons, before final decision 
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SHIPMENTS TO NEOCHETINA SPP, RECIEVED IN EGYPT DURING THE 


——————————————— 


PROJECT 
Dumping the periods April 6-28, 1979 the principal 


investigator in cooperation with Dr. Ted Center the 
cooperating scientist of the project and his staff 
collected 820 individuals of both N.eichhorniae and 
N.bruchi. These insects were arrived to Egypt and 
studied under quarantine conditions. Two shipments of 
the adult weevils were recieved in Egypt to complete 
Che study and! to start field release. The first one 
recieved in September 1979 hand delivered by Dr. Ted 
Pfrimmer who was visiting Egypt to review some other 
Projeces. Untortunagely, it) took more than 10 days in 
the way before opening of the backage under quarantine 
conditions ct eee Thissdelay caused death of all the 
Pec VedeMicecroms Wi JUlyRo LlOGOs se adults or N.bruchi 
Veco teuneirarrlvedaco Beypt, in good condition and 444 
aqulus ots N-eichhornizae (271 of them only were alive), 
hand delivered by Dr. M.E. Getz. Weevils were tested to 
complete host specificily tests under quarantine condi- 


tions. 


During a next period, two consignments of 
Neochetina and one of Sameodes have been recieved. Infor- 


mation of these insects are given in table (37). 
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Bie. 116): Bathtubs used for growing of waterhyacinth 
under wire screen cage in the laboratory. 
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RELEASE AND ESTABLISHMENT OF NEOCHETINA SPP, IN 
NATURE IN EGYPT, 


Mere tease Of Neochetina eilchhorniae in Egypt. 


In July 1980, two different sites have been 
paoocci) touathe inseciy release. The first location was 
Bmbaba, near Cairo and the second was Mariout lake, 
Alexandria. Sixty five insects were released in the 
Persteotve and 50 adults in the second site. The first 
releasing site has been examined in October and December 
1980 with the result of no feeding spots were observed. 
In March 1981 feeding spots have been observed on water- 
hyacinth leaves. It has to be mentioned that the numbers 
Bbreadulus released jin this particular site were 65 only. 
Unfortunately, ne second releasing site was treated 
ofp rvcolal ly because of the heavy infestation of waterhya- 
Gintuh.j/in August 1980, the Principal Investigator brought 
ppoumeolOnadults.of N-eichhnormniaée collected from Brisbane 
Australia. Out of which, 25 adults have been released 
on waterhyacinth in nature at the Parasite Laboratory, 


Giza. 


a= Based on the results obtained during the project 


period which indicated the safety of both Neochetina 


eden die sono Ne bruchio vo be: released in Nnavuresifor 


Comrcimolewaterhyacinth, the) Ministry of Agriculture 
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weproveo the release in an artificial lake infested with 


waterhyacinth in Al-Orman Garden, Giza. 


fimeApri Doe te Deed i. De cinuas. who, was in 
Eeypt. to réview the project activities; kindely.submitted 
certain numbers of both Neochetina spp. collected from 
Pout. SLawderdale sg hl orida. in May 13, 1982. only 10 
oud a0 be N-pmauchs and > of. Neevenhorniae were released 


2 


TaminAicnerr ea beakenot sbOuUL 150°m in Al-Orman Garden 


by placing the adults within waterhyacinth leaves. 


Pim Wevermyocmmnmeplants Narboured US adults of 
Meerorrormac aia " plaius Narpoured 10 adults of N.bruchi 
were placed in two chosen sites in the lake (Fig. 17). 

So has been meant to introduce few numbers of the weevils 
to make it easier and definite for evaluation. In May 16, 
1982 the plants were examined for feeding spots. Certain 
numbers of feeding spots were observed on the leaves of 
about 10-12 new waterhyacinth plants, other than those 
previously placed in the lake. By August 1982, several 
waterhyacinth plants were observed in the lake with many 
feeding spots on the leaves and petioles. Evaluation 
Secucies and follow up for establishment and the rate of 


Spreading of both N.eichhorniae and N.bruchi would be 


eonducted. Preliminary successful results have been 


Seveined concerning this aspect. 
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rae) cS a 


Pig: l7,: Releasing site of Neochetina spp. 


in Al-Orman lake ,Giza,Egypt 
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The few number of weevils released would make 
it easier for evaluation. Releasing sites were examined 
per dolteal ly duPine@the first o months’ Of release for 
feeding spots. Preliminary results tndicated the 
establishment of the released weevils in nature. During 
the reporting period the releasing site was examined 
almost every two weeks. Number of plants per m* was 
determined in five locations. Five plants from each 
sample were examined for number of leaves/plant, number 


of newly feeding spots, number of adults/plant, root 


length, petiole length and leaf area were determined. 


Results obtained are summarized in Table (38). 


Data summarized in table (38) indicated that 
during the reporting period 18 examinations were conducted 
in the releasing site, once every two weeks during the 
growing season of waterhyacinth and monthly during winter. 
Few days after releasing of the insects, it was observed 
that certain numbers of feeding spots were occured on 
waterhyacinth leaves other than those previously placed 


with the weevils in the lake. 


ipestnumber of plants per m* ranged bevWween) an 
average of 52:5 and 124.7 plants. It is to be mentioned 
that in general, the number of plants per m* increases 
during the growing season since new vegetations grow up 


and many small plants occurred. 
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During this period, 3 consignments of different 
species of benificial insects have been recieved in Egypt 
for completing of the studies required under quarantine 
condition, semi-natural field release and to start bio- 
logical studies and host specificity tests of Sameodes 
albiguttalis under quarantine conditions. The first 
consignment of Neochetina spp was arrived in July 1980 
Ware el. eGelZ WhO Was, 1 Offtetal visit to Egypt not 
related to PL 480 projects. The second consignment of 
Neste knoe was collected from Brisbane, Australia and 
arrived accompanied by the principal Investigator who 
was attending the V International Symposium on the 
Piologies| control of Weeds. The third consignment of 
S.albiguttalis was the first shipment of this species 
Meare ivediwith our colleagues in the Foreign Relation 
Department whom they were in official visit to USDA. 


Some biological studies and host specificity tests of 


S.albiguttalis were conducted. 


tm April 14, 1982: 69 adults of Neochetina eichho- 
rniae and 22 adults of N.bruchi were recieved in Egypt 
accompanied by Dr. J.K. Balcinuas, who was in an 
Official visit to review the project actvities. The 
insects were collected from the field in Fort eudere 
dale, Florida and introduced to our quarantine facilities 


to be examined for any disease infestations. Eggs obtained 
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from both species were inserted in waterhyacinth plants 
and transferred to bathtubs in the open in the Parasite 
Laboratory aandualkso itovan artificial vlake’ anfeésted with 
waterhyacinth in Al-Orman Gardan. Details about the 
Petcare Of Doun Neochevina spp. is reported under the 


following point. 


Dr. Balcinuas delivered also 36 pupae and adults 
of the lepidopterous moth; Sameodes albiguttalis. Few 


adults were emerged under quarantine conditions. 


Unfortunately, all of them were males. Both the Principal 


Investigator and the Co-operating Scientist prefered 
to concentrate efforts on the release and establishment 


of both Neochetina spp. followed by evaluation studies 


POD LneiLearobe Gf contnoliandatheirenatural spreading’ tin 


new infested areas of waterhyacinth. Introduction of 8S. 
albiguttalis and possibly some other organisms to Egypt 


further studies was acceptable. 
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RELEASE OF N.EICHHORNIAE UNDER SEMI-NATURAL 
CONDITIONS IN EGYPT. 


Tn August, 1960,02>5 adults only of N.eichhorniae out 
of 310 adults introduced to Egypt from Brisbane, Australia 
have been released on waterhyacinth growing in bathtubs 
under screen wooden green house in the Parasite Labora- 


voryiac Giga (rig. 16a: 


In November 1980, the first generation has been 
emmerged. In March first, 1981 a new generation was obtained. 
Two more overlaping generations have been seen in late April 


arid-oune-Lool . 


It has to be mentioned that, it seems to be difficult 
to find a releasing site in nature in Egypt since all 
waterhyacinth is obliged to be treated by the government. 
Recently, in cooperation and arrangements with Ministry 
of irrigation a possibility of saving an area infested 


with waterhyacinth without chemical treatment was negotiated. 
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in the released site, the average number of leaves 
per plant ranged between 4.8 and 8.7 leaves per plant. The 
maximum number of adults of N-eichhorniae found per 25 
plants was 9 adults Oupiupeaune 1963, while a maximum of 
8 adults of N.brichi was counted during October 1982. 
A maximum of 3 adults per plant were counted. Few adults 
were counted during December 1982 and January 1983 since 
the weevils entered a hibernation stage and no insects 
Produced. It has to be mentioned that the number of 
N.eichhorniae found slightly increase the number of 
Heoruchi, this resuly was acceptable since 15 adults of 


Neelrennorniac CO .LO<or N.bruchi were released. 


Lie SuClou QUMbersCletceding spots counted in July 
1982 after about 2 months of release, were 225 feeding 
SDOUa per 25> plants caused by 25 released adults of both 
species. The maximum number of feeding spots counted were 
oo pere- 5) plantse: during June 1904. Based on the size of 


2 2 


each feeding spots which ranged between 4 mm* to 8 mm‘, 


the last total number of feeding spots represents a 


POvalvarea of about 20.2 m°of leaves Exposed suritace, 


From our side of view and studies conducted on 
DPioeesewo weevils, and from field observations, it will 
take so much period and, needs a teremendous number of 
insects to obtain possitive results in controlling 


waterhyacinth. 
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On the other hand, the main role of these wee- 
vils appear from their behaviour as leaf feeders. It 
was indicated that waterhyacinth causes a serious 
problem by water loss through evapo-transpiration from 
its wide leaves. The rate of transpiration from water- 
hyacinth infested area is about 3.2-43.7 times compared 


with that of water free surface. Accordingly, reduction 


in the leaf surface by insect feeding considered success- 
| Puls Control wit Hertouber indicatedethatoinsectsareleased 
pm Mag,ersoce i neonlyryersiteccintan artifictalidake, have 
been established and covered the whole lake. Feeding spots 
could be easily seen everywhere on waterhyacinth in the 


lake. 
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5- PRELIMINARY HOST SPECIFICITY TESTS OF THE PYRALID MOTH: 
SAMEODES ALBIGUTTALIS (WARREN) 


Diet lene OOM eehbinment consists of different 
Stages of the pyralid moth; Sameodes albiguttalis were 
recvevedjunder quarantinesconditions in Egypt. This 
species was collected from the nature in Fort Lauderdale 
Floride eno introduced to Heypt for host specificity 
Césts. During the period of this report, preliminary 
host preference tests were conducted with certain 
plants and crops of economic importance. The list of 


Peantvs tested 1s civensinerapie® (39). 


METHODS 


Kegs and larvae of Sameodes albiguttalis were used 
in this test. Insects were collected from released 
colonies in Fort Lauderdale Florida and hand carried 
yee to he bal Ciunas: tomreypis eA Total of Wee plants and 
crops, including waterhyacinth were tested. As we are 
considering the present study on Sameodes a preliminary 
study, only larval feeding test was conducted. Three 
experiments were conducted under quarantine conditions 


Ofe 663°C and 79:27 RH. 


Tesv 
In the first test, deposited eggs were transfered 


to certain punctures made in the stems, petioles, and 
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table (o9)s last Of plants tested forthe ‘host 


specificity of Sameodes albiguttalis 


under quarantine conditions in Egypt 


Ser. Tested Plants 
no 
Common scientific 
name name 
dics Banana Musa paradisiaca 
e- Boos Phragmites comm- 
Uns. Tran 
3- Clover Trifolium alixa- 
ndrinum L. 
y- gotTton Gossypium barba- 
Ggense: ds. 
b= Indian shot Canna indica L. 
6- Maize Zea mays L. 
{- Onion Allium cepa L. 
8- Rice ONY 2accatl Viable 
o- sorghum Sorghum vulgare 
Rees tee 
10- Sugar-cane Saccahrum offic- 


1i- Waterhyacinth 


le- Wheat 


inarum, L. 


Eichhornia crass- 


ipes (Mart.)Solms 


Triticum vulgare 
VCE Balas 


Family 


Musaceae 


Gramineae 


Leguminosae 


Malvaceae 


Cannaceae 
Gramineae 
Liliaceae 


Gramineae 


UUM LUIS LI 


USAR SARE Aa 


Pontederiaceae 


Gramineae 
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Table (4a): Development of larvae of Sameodes albig- 
uttalis on different plants under 


quarantine conditions in Egypt 


(2056 Cenndmy ol etR ie) 


ee ee 


ser. Test plant No.of farveae lotal no.of Total no.of 


no. developed to eges and - pupae sor 
various larvae adults 
Stages tested recorded 


Test Test Test 


ti dee abla 
ee es eee Abvelonmane 
1- Banana O O 0 420 O 
2- BB05 O O O 348 O 
4- Clover O O O S50 O 
4 Cotton 0 O O 4OO O 
= iB elenm-nel 
shot O 0 O AsO 0 
6- Maize O O O 348 O 
i= Onion O O O 370 O 
8- Rice O O O 410 O 
9- Soghum OQ O O 490 O 
10- Sugar-cane 0O O O Sisi O 
ll- Waterhyac- 
inth l2ageeb,oe 1hc,lp 348 1 
le- Wheat 0 O O 350 O 


a 3rd.instar larva; b 4th instar larva;c full grown larva 
p pupa 
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leaves, based on the species of tested plants. Three 
replicates were conducted. Five eggs were placed in 


each plant. Plants tested were grown in the laboratory 


or brought from the field. A whole plant or only leaves 


or cut pieces of stems were used. Plants with inserted 
eggs, were kept in wooden glass door cage of 47 em x 47 
em x 66 cm in the quarantine room. After one week, all 
plants were dissected and number of hatching eggs and 
living larvae were recorded. Larvae were transferred to 


a fresh host plant for further development. 


Tear Ji : 


Hy this test Spb firey instar larvae not more 
then 2 days old, were transferred to each of the plants 
listed in table (39) and placed in artificial punctures 
made in each plant. Three replicates were conducted for 
each plant. After 2-5 weeks, all plants were dissected 
and the number of larvae and the stages were recorded. 
bovine larvae were transferred to fresh plant kept and 


observed for further development. 


test UL 


iiuse veeu Wag, Che %same as Test fl except. using 
Ofethe fourth instar larvae of S.albiguttalis. Larvae 
were reared to this stage feeding on waterhyacinth. 
PtGer, 24 nours starvation, five fourth inéetar larvae 


were placed on each plant. Small longtudinal cut was 
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made in the plants to assist enterance of the larvae 
into the plants. Larvae were observed daily. After 2 
weeks, plants were dissected and number of larvae, 


pupae or emerged adults were recorded. 
nhEevutS AND DISCUSSION 


Results obtained from the host specificity tests 
of Sameodes albiguttalis are shown in Table (40). 
These* results indicated thati, S.albiguttalis was very 
specific to feed and develop on the target weed; water- 
nyecinvbpahdt nottonlanyeortthesothern plantsdvestediecilt 
oy obec indicatedethate finraldimhostispecifici tyatests , 
eggs were hatched normally, with a rate of about 80.8% 
of the' total number of eggs tested. All the hatched 
larvae died on different plants tested within 48 hours 
except those wreared on waterhyacinth, where 12 larvae 
Seve woped tO the $rd instar in the firesmtesy, 2 larvae 
reached the 4th instar and 8 developed to the full 
grown larvae in test II, whereas 18 larvae developed 
poevnestull grown, and one formed pupa, in the 3rd test. 
Doportvunatviy, no adults emérged during these tests and 
tote scemed to be due to the lack in our redring tecn-— 
nique of waterhyacinth under quarantine conditions at 
beac time. It is to. be indicated that. from observations 


obtained during these tests, no symptoms of feeding 


ab bevaaede stow ehvisl .avaaig- Site 


oitfle Ts 
a -_ 
aghaxsdns takage od etasiq sag Mi SE 


7 


a 


“a 1 Gi itsal a, D7 S0€ b ey OW asnsig e* pi 


.babnese: soew etinbs Dow tone To 


- HOLSRU0RLC GMA ST 
ny 


a AN F; 


‘corn Sa? mont beatstdo esivnek 


tiuetdia.® c.vtsnd betsorbat Bgivest ea 
f : , Ol joi Dims 29851 o7 Sit rose 
< 


vadto afiy ‘lo vas no Jon OAs Adtais 


di fis ot ,3sdt betsotpnt 90) Gia 


isslsw 3 berse1 saodd Jqsom 


‘) afd oi tedent .but edd of Dsqoiaaae 


: 7 
‘ob & bos wedank dd add Decoeee 


stedw ,1lE deed ar sevisl nworg 
it ».quea bento? eno Boe ,awotg Liv? Soe 
ae 
noitwwh hegisme etlobs of , Vi vaiiieds 1 
© #E deel ect? of exh ed of boemean eae 
[inictewp rebar dy’aLosydisisw 26 SL DIE 

. - -_ 
= ra Te 
i tate Pedeulbat o¢ of af dL .Smiit eee 
; - om at 6. > 
tes 


anolqave ol ea&eog pa gcd gninwb bas tat 


vr 


-156- 


were occurred on any of the plants tested other than 
waterhyacinth. As it was mentioned before, these are 
considered as preliminary results and first approach 
for studying of S.albiguttalis as other candidate 

GOL the biological control of waterhyacinth in Beype. 
So, advanced studies would -be conducted under quaran- 
wine conditions and Im the field before final decision 


could be made. 


As it has been suggested by the co-operating 
scientist, studies on the species Sameodes albiguttalis 
would be conducted after completing our studies on Neoch- 


evina spp. and eetablishment of the released colonics. 
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V-AVISITIOF DR. J.KsBALCIUNAS TO EGYPT 


During thesperiod s-20sslpril loca Dr asieke 


Balciunas, Research Entomologist, Aquatic Plant Management 


Laboratory, Fort Lauderdale, Floride conducted an official 


visit to Egypt to review the project activities for Dr. Ted 


Center the co-operating scientist of the project. 


hocal Trip Details 


Wed 14 April, 1982 


Thurs 15 


Mi 6 


pai Lf 


Siirie.. 5 


Arrive Cairo. met at the wir, Port 


by, the wrincipal Investigator. 


Virsa .A. Himbassy. trave ato 
Alexandria accompanied by the 
Principal Investigator and Co- 


investigator. 


Wield trip to survey aquatic weeds 


in Lake Edeco North East of Alex. 


Inspecting waterhyacinth in Mariout 
Lake south of Alex. 


REvurn 70 Gairo. 


Discussion with the Principal Inv. 
and other staff members at the 


Parasite Lab, , Giga. 
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iiecee Oo Apr. : Visca tenteinbea sy, 
Non time, Dr. Balciunas presented 
a furitful seminar at the Plant 


Protecta om Institute. Dokmae lacy or. 
Weoe.! Apr. beaveswelro. 2 am. 


Dr. Balciunas kindely hand carried and delivered 
to Egypt the weevils of Neochetia eichhorniae and N.bruchi 
and the pyralid moth; Sameodes albiguttalis which were 
collected from Fort Lauderdale, Floride upon our request. 
These insects were examined in the quarantine and setted 
up. Informations about these insects are given in this 


report. 


During the stay of Dr. Balciunas, 2 days surveying 
trips were conducted in Edeco and Mariout Lakes North 


amoeoouch of Alexandria. 


After a visit to the Giza Zoo and Al-Orman. Garden, 
two releasing sites were chosen of Neochetina spp. Few 
days following the visit, the weevils have been released 
in an artificial lake in Al-Orman Garden. Information 


about this release is given in this report. 


Two main recommendations were suggested by Dr.Balciunas 


1- Releasing and establishing Neochetina in the field. 
2- Develop lighting facilities for growth of water- 
hyacinth in the quarantine. Both recommendations have 


been accepted and already implemented. 
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OTHER ACTIVITIES 


During the project period, the principal investigator 
attended the V International Symposium on the Biological 
Wonaurol of Weeds held in Brisbane, Australia from 22-to 29 
July 1980. Following the Symposium, the principal investi- 
gator spent about one week in cooperation with CSIRO DIivi- 
Sion of Entomology, Long Pocket Laboratories Indooroopilly 
eoecollect N.ciehhorniae vo be hand carried to Beypt. A voval 
ore =5lLOr adults’ wereMcollected' and arrived*to*Heyou in a good 


condition. 
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